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Abstract
Women still comprise a small number of full professors in STEM disciplines in research
universities, which have historically been male dominated. The National Science Foundation
(NSF) has recognized the challenge of getting more women to enter the professoriate, earn
tenure, and advance to full professor. These women can then encourage more women to enter
into STEM as educators and researchers. The purpose of this study was to recognize, explore,
and depict strategies used by women full professors to overcome obstacles they faced while
advancing in academic STEM fields. The study participants also offered recommendations for
women faculty desiring to become full professors and university academic leaders on how to
help women in STEM achieve the top academic rank.
This study used a qualitative collective case design to collect data and to aid in forming
an understanding of the women participants’ experiences in earning promotion from associate
professor to full professor in STEM academic departments. The participants were selected using
purposeful sampling. Semi-structured interviews conducted with 13 full professors in various
stem fields comprised they primary source of data. A pre-survey questionnaire and review of
documents provided further information for the study.
The findings from the study suggest that women associate professors are motivated to
seek promotion primarily because of the status, prestige, and recognition that accompanies the
rank. The study’s participants offered several strategies to associate professors in how to
overcome barriers blocking the path to promotion. Among these strategies were understanding
promotion criteria and standards, building academic credentials, focusing on research and
external funding, protecting research time, and establishing research collaborations. The
participants’ principal recommendation to associate professors on how to advance to full

professor was to build a national reputation, while the participants advised academic leaders to
develop flexible promotion criteria and standards, provide targeted professional development
workshops for associate professors, encourage the availability of mentors and advocates,
facilitate faculty collaborations, and better accommodate work-life balance for women faculty.
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Chapter I
Introduction
Women are vastly underrepresented in science, technology, engineering, and math
(STEM) postdoctoral and faculty positions compared to men, despite decades of efforts to lessen
bias and increase opportunities for women (Fisher et al., 2019). The disciplines associated with
STEM are mathematics, physical sciences, biological and life sciences,
engineering/technologies, and computer and information sciences (U.S. Department of
Education, 2015). Increasing the number of women in the STEM fields, namely in the higher
ranks of academia, such as full professor, is crucial. Women in senior faculty ranks of academia
can improve working conditions for all women (Sandberg, 2013) “by improving women’s
performance and sense of belonging in STEM” (Drury, Siy, & Cheryan, 2011, p. 265).
Additionally, women full professors can mentor other women faculty and students, which could
lead to additional women entering the STEM fields (Cullen & Luna, 1993).
The number of women entering the STEM disciplines has been increasing, however, the
number of women in STEM, predominantly at higher levels of academia, is still well below that
of men. According to the National Center for Education Statistics (NCES) (2016), women earned
34.4% of doctoral degrees in STEM disciplines during the year of 2008-2009. This percentage
increased to 40.7% in 2016 (National Science Foundation [NSF], (2019). Women have made
progress, over the years, in achieving the ranks of assistant and associate professor, especially in
the STEM fields. According to the (NSF), 2019, 51.8% of assistant professors were women in all
disciplines of STEM, as well as 45.4% of the associate professors. The percentage of women full
professors increased from just below 10% in 1993 to 32.8% in the fall of 2017. This increase is
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substantial. However, at 68% of full-time, full professors in STEM, men still greatly outnumber
women (NCES, 2018).
Statement of the Problem
According to the National Science Foundation (NSF) (2014), there have been significant
increases in the proportion of women pursuing STEM doctoral degrees. However, women are
significantly underrepresented as faculty, particularly in the senior ranks, such as full professor,
in almost all STEM disciplines. The ADVANCE program was developed to increase the
participation and advancement of women in academic STEM careers and was designed to foster
gender equity through a focus on the identification and elimination of organizational barriers
(NSF, n.d.). As stated on the NSF ADVANCE program website:
The goal of the National Science Foundation's (NSF) ADVANCE program is to increase
the representation and advancement of women in academic science and engineering
careers, thereby contributing to the development of a more diverse science and
engineering workforce. ADVANCE encourages institutions of higher education and the
broader science, technology, engineering and mathematics (STEM) community,
including professional societies and other STEM-related not-for-profit organizations, to
address various aspects of STEM academic culture and institutional structure that may
differentially affect women faculty and academic administrators. As such, ADVANCE is
an integral part of the NSF's multifaceted strategy to broaden participation in the STEM
workforce and supports the critical role of the Foundation in advancing the status of
women in academic science and engineering. (NSF n.d., para. 1)
Since 2001, this program has led to an increase of women doctorates in some STEM
fields; however, the number of women faculty members has not increased as expected (Nelson &
Rogers, 2005).
Women undergraduate students were expected to account for the majority of college and
university students in the Fall of 2017 (NCES, 2016). Women earned approximately 57.3%, of
all undergraduate degrees in 2017 as well as 59.4% of master’s degrees and 53.3% of doctoral
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degrees (NCES, 2018). With greater numbers of women entering and graduating in STEM
degree programs, it is imperative to increase the number of women in faculty positions,
particularly at the full professor rank of academia.
One way to increase the number of women in STEM fields is to have more women in
higher levels of academia (Drury et al., 2011). Exposure to women role models can protect
young women students from the harmful effects of negative stereotypes (Marx & Roman, 2002;
Stout, Dasgupta, Hunsinger, & McManus, 2011). According to researchers, women students
taking a calculus course with a woman professor, rather than a man professor, had an enhanced
implicit math self-concept and improved their implicit attitudes toward math (Stout et al., 2011).
Dennehy and Dasgupta (2017) found that one effective intervention for young women in
engineering who were transitioning to college was mentoring by women faculty. The mentoring
increased the belonging, confidence, motivation, and ultimately retention of new women
engineering students. Dennehy and Dasgupta (2017) found that shared identity matters for
retention, that women mentors protect women’s feelings of belonging and connection to other
peers in engineering, and that the benefits of same-gender peer mentors endure long after the
mentoring ends.
Earning a doctoral degree, for some, is a necessity to becoming a faculty member at
many higher education institutions. Women faculty at degree-granting postsecondary institutions
in the STEM fields constitute 51% of assistant professors, but with the progression of faculty
rank, the number of women decreases. Women comprise 45.4% of associate professors but only
32.8% of full professors (NSF, 2018). Women are hired as assistant professors, but the “progress
in advancing women to the upper ranks of the professoriate has been complicated and slow”
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(Terosky, O’Meara, & Campbell, 2014, p. 58). Women tend to be overrepresented at the bottom
and underrepresented at the top (Trower, 2012; Valian, 1998; Ward & Wolf-Wendel, 2004).
The total number of women in tenure-track positions is increasing across all fields;
however, much of the growth is in the non-STEM fields (AAUDE, 2013). Marschke, Laursen,
Nielsen, and Dunn-Rankin (2007) reported that if nothing is done to increase the number of
women in STEM disciplines, it could take 100 years before women account for 50% of the
faculty. If universities want to increase the number of women in tenure-line positions, they need
to establish both policies and practices that ensure gender equality in recruitment, hiring,
retention, and retirement (Terosky et al., 2014). In addition, many women associate professors
are confronted with barriers that may impede their advancement to full professor, such as lack of
mentoring, discrimination, and work-life balance (Misra, Lundquist, Holmes, & Agiomavritus,
2011; Modern Language Association [MLA], 2009; Terosky et al., 2014; Valian, 1998).
Purpose of the Study
The purpose of this study was to identify, explore, and depict strategies used by women
full professors to overcome the obstacles they faced while advancing in academic STEM fields,
and provide recommendations to women faculty and university leadership at one doctoralgranting, research university. Many studies have focused on challenges women face, generally.
However, few, if any, have focused on tenured women full professors in the STEM fields and
their experiences in achieving full professor rank (Ceci, Ginther, Kahn, & Williams, 2014; De
Welde & Laursen, 2011; Laursen & Rocque, 2009; Stout, Staiger & Jennings, 2007).
Understanding how women full professors in STEM fields have overcome barriers may offer
insight into finding ways to increase the number of women holding tenured full professor
positions.
4

Research Questions
The following four research questions were developed to address the purpose identified
for this study:
1. What motivated women to achieve the rank of full professor in STEM academic
disciplines?
2. What strategies did women full professors describe using to overcome barriers to
advancement to full professor ranks in STEM academic disciplines?
3. What specific recommendations did women full professors offer women associate
professors who are actively pursuing promotion to full professor in STEM fields?
4. What specific recommendations did women full professors make to institutional leaders
to help facilitate the advancement of women faculty members in STEM fields to the rank
of full professor?
Delimitations and Limitations
Delimitations address how this study was narrowed in scope and defined by the
researcher. This study consisted of women full professors at one research-intensive institution, as
defined by the Carnegie Foundation for the Advancement of Teaching (Carnegie) (2017), in the
mid-south. Only women who had achieved the rank of full professor, from this university (herein
after referred to as State University), in a STEM field were included as participants in the study.
These fields, in particular, are often considered male-dominated fields (Glass & Minnotte, 2010;
Perna, 2001).
Limitations are potential weaknesses in research and are often related to the study design
(Creswell, 2015). There are several potential limitations that existed based on the design of the
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study. The first two limitations were that the potential participants were from only one postsecondary institution and that the sample was limited to 13 participants. In addition, the number
of years since promotion to full professor varied between the interviewees; therefore, their
experiences may differ from women professors in other institutions. Due to the information
being collected from women full professors at one research-intensive institution, the findings of
this research may not be transferable to other women full professors serving at different postsecondary institutions. Another limitation of the study pertains to the researcher as the datacollection instrument. By conducting face-to-face interviews with each participant, the richness
of the data relied on the researcher’s interview skills and experience. In addition, the study relied
on the participants’ willingness to honestly and objectively examine, describe, and evaluate their
experience, both positive and negative aspects.

Significance of the Study
There are several important reasons to study the career advancement of women in STEM
fields. According to the NSF (n.d.) the number of women earning STEM doctoral degrees has
been steadily increasing. “However, women continue to be underrepresented in STEM academic
positions, especially at senior ranks and in leadership positions” (NSF, n.d., p. 4). To address the
low number of women in STEM professoriate positions the NSF’s Increasing the Participation
and Advancement of Women in Academic Science and Engineering Careers (ADVANCE) was
created. This program has three program goals:
1. To develop systemic approaches to increase the participation and advancement of
women in academic STEM careers.
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2. To develop innovative and sustainable ways to promote gender equity that involve
both men and women in the STEM academic workforce.
3. To contribute to the research knowledge base on gender equity and the intersection of
gender and other social identities in STEM academic careers.
This research hopefully will contribute valuable information in addressing ADVANCE’s
program goals by identifying the strategies women professors utilized and provide
recommendations for upcoming women professors advancing in academic STEM fields.
Gilmer, Stokes, and Holbrook (2014) defined a leader as:
a person who has confidence and courage to act, can take the risks of embracing change,
can empower others, be intellectually vigorous, can collaborate well and learn and enlist
support from others, and be mature in her judgment, so she can transform culture rather
than just reproduce culture. (p. 165)
Gilmer et al. (2014) further stated that, in academia, leadership can take many forms, including:
administrative leader at a division, department, college, or university level or being a leader in an
area of professional expertise. Achieving the rank of full professor provides opportunities for
leadership in faculty governance, extends national influence in the disciplines, and is a traditional
prerequisite for administration positions in academia, such as chair or dean.
The NSF’s ADVANCE Institutional Transformation research supports
underrepresentation of women at all levels, including, hiring and advancement, faculty
development and mentoring. This is achieved through creating family-friendly policies and
adjusting systems and structures that are less accommodating to women’s lives and careers.
Laursen and Austin (2014) analyzed the ADVANCE Institutional Transformation research and
developed the StratEGIC Toolkit. This toolkit provides strategic interventions which universities
can utilize to effectively create institutional environments that support the success of women
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professors. These strategic interventions have frequently been used in ADVANCE initiatives and
in combination can support the success of women scholars in STEM fields.
Institutions, faculty, future students and tenure and promotion committees may use the
findings from this study to develop strategies to overcome the obstacles while advancing to the
rank of full professor. Bain and Cummings (2000) argued that “it will take several decades for
women to achieve parity with men at the top” (p. 512) if nothing is done to help increase the
number of women. Findings from this study’s conclusions may be beneficial for organizational
and leadership development programs, as women undergraduate students were expected to
account for the majority of college and university students in the Fall of 2017 and projected to
increase to approximately 57% (NCES, 2018). In addition, women earned 49.6% of STEM
undergraduate degrees in the 2015-2016 school year, as well as 44.3% of STEM master’s
degrees and 40.7% of STEM doctoral degrees. With greater numbers of women entering STEM
degree programs, it is crucial to increase the number of women in higher ranks of academia.
Sandberg (2013) argued that women in leadership roles can improve working conditions for all
women in organizations. Cullen and Luna (1993) stated that mentoring will promote aspiring
women up the career ladder, and, with the growing number of women entering the STEM fields,
it is vital to increase the number of women in the higher ranks of academia. In addition, Cullen
and Luna (1993) indicated that “as women increase their numbers in higher education, they
furnish the opportunity to mentor other women faculty and students” (p. 126).
Dennehy and Dasgupta (2017) found that women faculty mentoring undergraduate
women has been “an effective intervention to increase belonging, confidence, motivation, and
ultimately retention of women in engineering” (p. 5,964). The researchers found that for women
college students in their first year of college, same-sex mentors’ matter for retention and for
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protecting women’s feeling of belonging. Women role models also protect women
undergraduates against the harmful effects of negative stereotypes (Drury et al., 2011; Marx &
Roman, 2002; Stout et al., 2011). This is important because first-year college students are most
susceptible to self-doubt and higher GPAs do not correspond to stronger feelings of belonging
(Dennehy & Dasgupta, 2017). Women’s subjective experiences, mainly feeling like they belong
and self-efficacy, predict retention in engineering majors and career intention. The researcher’s
study explored mentor’s contributions to women applying to the rank of full professors. Dennehy
and Dasgupta (2017) asked if mentors were involved, how they might have contributed to the
mentee’s professional advancement. For example, do mentors need to be in the same department
or similar field of study? Does there need to be a structured process or is there benefit from an
informal mentoring process?
While many scholars have focused on increasing women in lower levels of academia,
Ph.D. students to assistant professor and assistant professor to associate professor (De Welde &
Laursen, 2011; Finkel & Olswang, 1996), there is a deficit of research focused on senior
academic ranks in post-secondary education, and in particular, studies concerning women full
professors and the strategies they utilized to tackle obstacles encountered during the promotion
process. This current study will add to this research by interviewing women who have earned the
rank of full professor in order to determine the strategies’ incorporated before and during the
promotion process and which were effective. Increasing the number of women in the STEM
fields is a priority and “countless institutions and individuals have committed time, energy, and
resources to identify, study, and quantify exactly what the issues and concerns are” (Smith,
Arlotta, & Watt, 2015, p. 221). Increasing the number of women full professors in the STEM
fields is imperative.
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Definition of Key Terms
Various individuals and groups in different professions and fields may interpret similar
terms differently. Definitions of the key terms utilized throughout the study are provided below:
Assistant Professor. Assistant professors are newly hired tenure-track faculty members and are
considered in the novice stage of their career (Tierney & Rhoads, 1994).
Associate Professor. A faculty member that has held the rank of assistant professor for
approximately six years and has sustained satisfactory overall performance while in rank with an
emphasis on research productivity and has been promoted to the academic rank (Allen &
Sweeney, 2017).
Contingent Faculty. Part- and full-time faculty who are appointed off the tenure track. This term
includes adjuncts (part-time faculty), who are generally compensated per course, and full-time
non-tenure-track faculty who receive a salary (American Association of University Professors
[AAUP], 2017).
Full Professor. The rank of full professor represents the highest status possible for faculty
members, and it is generally gained by attaining professional expertise and a national or
international reputation and promotion from the rank of associate professor (Gardner &
Blackstone, 2013).
National Science Foundation. The National Science Foundation is an independent federal agency
that supports all fields of fundamental science and engineering, except for medical sciences. The
NSF funds academic areas and non-academic research; however, every case is fully integrated
with education (NSF, n.d.).
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STEM. STEM refers to Science, Technology, Engineering and Math. The type of skills that
people in the STEM fields have are needed in increasing numbers. Solving tough problems,
gathering, and evaluating evidence, and making sense of information are the type of skills
learned through studying science, technology, engineering, and math (U.S. Department of
Education, 2015). For the purpose of this study STEM refers to the academic disciplines of
biological sciences; physical sciences, including physics, chemistry, astronomy, and material
science; mathematical sciences; computer and information sciences; geosciences; engineering;
technology areas associated including biotechnology, chemical technology, and engineering
technology (NSF, 2014).
Research-intensive institution. Institutions that awarded at least 20 research/scholarship doctoral
degrees during the year and had at least $5 million in total research expenditures. The institution
that is the focus of this study is classified as an R1: Doctoral University – Very high research
activity (Carnegie, 2017).
Tenure track. Positions that lead to consideration for tenure (AAUP, 2017).
Tenure. After a recommended probationary period, not to exceed typically seven years, faculty
members can earn permanent or continuous employment. Services should only be terminated for
a bona fide financial exigency or department or program discontinuance (AAUP, 2017).

Summary
Women comprise less than half of all STEM faculty positions, and for tenured full
professors, the percentage is even smaller. Studies have been conducted on barriers at the various
stages of women’s careers; however, much less research has focused on the higher ranks, such as
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full professor. Today, women earn over 50% of the all undergraduate degrees, and women in
higher levels of education will encourage other women to study in the STEM fields.
The purpose of this study was to recognize, explore, and depict strategies used by women
full professors to overcome the obstacles they faced while advancing in academic STEM fields
and provide recommendations to women faculty and university leadership. Understanding how
women full professors in STEM fields overcome barriers and successfully achieve this academic
rank may offer insight into finding ways to increase the number of tenured women full
professors.
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Chapter II
Literature Review
The literature reviewed for this study was, mostly peer-reviewed journals. The journal
articles were retrieved from both Google Scholar and databases such as JSTOR. The search
terms used were: “women full professors,” “women full professors STEM,” “advancement of
women in higher education,” “advancement of women faculty,” “faculty mentorships,” barriers
to faculty advancement,” and “promotion and tenure process STEM”. The purpose of this study
was to identify, explore, and depict strategies used by women full professors to overcome the
obstacles they faced while advancing in academic STEM fields. In addition, to recommend
strategies that will help facilitate the number of women full professors to both women faculty
and university leadership.
The literature review presented in this chapter includes statistics about women faculty at
different ranks in academia and examines barriers women encounter during the promotion
process to full professor. The key themes of the literature review include: STEM academics,
promotion expectations, barriers women face in gaining promotion to full professor and finally
strategies for women and institutions.
STEM Academics
There is a wide variety of STEM fields in academia. The National Science Foundation
(NSF) stated that STEM includes the learning, social, behavioral, and economic sciences (NSF,
n.d.). This includes biological/agricultural sciences, physical sciences, computer sciences,
mathematics/statistics, engineering, psychology, and social sciences (NSF, n.d.). However,
within each of these fields are a variety of specialties, for example, physical science includes
chemistry, physics, astronomy, and earth/ocean/atmospheric sciences. According to the NSF’s
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Survey of Graduate Students and Post Doctorates in Science and Engineering there are 14 broad
STEM fields which includes: agricultural sciences; biological sciences; communication;
computer sciences; earth, atmospheric, and ocean sciences; family and consumer sciences and
human sciences; multidisciplinary and interdisciplinary studies; neurobiology and neuroscience;
physical sciences; psychology; social sciences; engineering and health. Within these 14 broad
fields there are 90 detailed fields or degrees students can earn. This present study focused on the
following STEM academic disciplines: biological sciences; physics; animal science; poultry
science; crop, soil, and environmental sciences; geosciences; computer science and engineering,
mechanical engineering, and biomedical engineering.
Women as Students
Since the late 1990s, women have earned 57% of all bachelor’s degrees and half of
bachelor’s degrees in the STEM fields (NSF, 2017). However, the proportion of degrees awarded
to women vary by field. According to the NSF (2017) women accounted for more than 70% of
psychology graduates in 2014. The next highest fields were biosciences and social science,
excluding economics, ranging from 51% and 58%, depending on the field. The fields with the
least number of women were computer science, physic, and engineering with 18%, 19%, and
20% respectively. In the fields of mathematics and statistics, women account for approximately
42% of the degree holders (NSF, 2017).
In 2014 women earned 46% of master’s degrees awarded in STEM fields, although the
number varies by academic disciplines. Biosciences and social sciences again had a large number
of women earning their masters, between 51% and 58%, compared to other STEM fields (NSF,
2017). Engineering, mathematics, and physics had the least number of women with 24%, 22%
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and 22%, respectively. Women earned approximately 30% of all master’s degrees in computer
science and 40% in economics (NSF, 2017).
The number of women earning doctorate degrees in the STEM fields overall was 41.6%
in 2016 and vary by academic field. Psychology had the highest number of women doctorate
holders with 73.5%, similarly, other social science fields range from 43.9% to 62.9% (NSF,
2017). The number of women doctorate holders varied a few percent points compared to
master’s degrees in the fields of engineering, mathematics, and physics, 22.8%, 28.9%, 18.7%
(NSF, 2017). The number of women earning doctorate degrees in the STEM fields has not
increased in 10 years (NSF, 2019).
According to the NSF report Women, Minorities, and Persons with Disabilities in Science
and Engineering (2017) early career doctorate holders are a critical component of the U.S
workforce. Early doctorate holders are defined as anyone who has received their first doctoral
degree within the past 10 years. They have been trained in the latest research practices and bring
new knowledge and techniques into the workplace. Approximately 80% of these early doctorate
holders earned their doctorate in the STEM fields (NSF, 2017). Academic institutions, federally
funded research and development centers, and the National Institutes of Health Intramural
Research Program, employ 95% of all early career doctorate’s holders in the STEM fields.
Roughly 40% are employed in full-time faculty positions and about 10% are in other faculty
positions (NSF, 2017). Women constitute approximately 45% of all early career doctorate
holders in STEM, working in academic institutions. The number of women in each STEM field
varies, the proportion of women in Engineering is lower than in the sciences (NSF, 2017)
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Women as Faculty
In 2017, women faculty accounted for 35% of all STEM faculty at all universities and
four -year colleges (NSF, 2017). Out of the 35% of women faculty, 14% were employed at very
high research doctorate-granting universities, 4% at high research and 1.4% at doctoral/research
universities (NSF, 2017). The remainder of the women faculty were employed at master’s
granting universities, baccalaureate colleges or medical schools. Of the women working at
universities and four-year colleges, women constituted 39.7% of assistant professors, 35.6% of
associate professors and 23.5% of full professor (NSF, 2017). Women comprised 43.8% of all
non-tenure track faculty, which includes lectures and other teaching faculty at fulltime
universities and four-year colleges.
Importance of Women in STEM
According to a report by the U.S. Department of Commerce, STEM occupations grew
24.4% over the last decade compared to non-STEM occupations at 4% and STEM occupations
are expected to grow by 8.9% from 2014 to 2024 (Noonan, 2017). The STEM workforce “is
crucial for generating new ideas, receiving and commercializing patents, and providing the
flexibility and critical thinking required in the modern economy” (Noonan, 2017, p. 1). Women
bring a unique perspective that shapes and influences STEM fields and the absence of women
from STEM education and careers is a missed opportunity and affects everyone not just women
(Milgram, 2011).
Having more women in the picture will not only help women themselves, it will also help
society benefit from their expertise-whether it’s ensuring women are included in clinical
trials for medical research or developing a prosthetic knee that works better for women.
(Milgram, 2011, p. 5)
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When women fully contribute to the advancement of science and technology, everyone is
enriched.
Laursen, Austin, Soto, and Martinez (2015) conducted a study using the first 19
institutions which received the ADVANCE grant between 2001-2004. Many were large public
research institutions, also included were private institutions, smaller research- and
undergraduate-focused institutions. Exact numbers were not given. The researchers relied
primarily on qualitative methods, such as, document analysis, interviews, and case studies.
Laursen et al. (2015) found that when women are absent from the classroom and research
laboratories:
opportunities are lost to inspire young women to pursue science and engineering, to foster
their talents, and to strengthen all young scientists’ skills in working in diverse teams and
appreciating varied ways to approach problems. A STEM workforce that does not match
the nation’s demographics means we are not discovering and developing all the available
scientific talent that can help to solve important global problems. (p. 17)
Attaining gender equity within STEM academic fields is a goal the United States
government has invested heavily. In 2001 the National Science Foundation established the
ADVANCE program to increase the contribution of women in STEM. Equality and inclusion for
women researchers in STEM are two goals of ADVANCE (NSF, n.d.). Over 100 institutions
have been awarded ADVANCE grants and these grants are helping to bring about gender equity,
because it is both morally and politically important to create equal opportunities (Smith et al.,
2017). In addition, evidence supports having a diverse and inclusive environment is important to
the education of future scientists and to science itself (Harding, 2015).
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Promotion Expectations in Research Universities
There are significant differences in the career trajectory of faculty members at different
institutions. These differences depend on the institutions’ national rankings, access to resources
and the emphases on research, teaching, and service (Hermanowicz, 2005). Even though there is
a small number of associate professors, this rank is extremely important because it is the primary
pipeline from which institutions’ academic leaders emerge (Buch, Huet, Rorrer, & Roberson,
2011).
A faculty member being considered for promotion to full professor typically has 10 years
of teaching and research experience, and familiarity with the academic promotion process
(Sanfey, 2010). Similar to the promotion process from assistant to associate, promotion to full
professor usually consists of assessing three areas: teaching, research, and service (Easterly &
Pemberton, 2008). However, it appears that research-oriented colleges and universities focus
more on the research accomplishments rather than teaching and service (Whicker, Kronenfeld, &
Strickland, 1993). Women in the STEM fields encounter many barriers, detailed below, which
could explain the lack of women associate and full professors compared to the entry-level rank
of assistant professor.
Perna (2001) conducted a quantitative study using the data from the 1999 National Study
of Postsecondary Faculty (NSOPF:99). The sample in this study was limited to full-time, regular,
tenured, and tenure-track faculty at four-year institutions. The researcher found, a smaller
proportion of women than men, 37% versus 63%, are full professors at 4-year institutions.
Educational attainment, experience, and number of refereed publications were positively related
to holding the rank of full professor. Perna (2001) went on to say that the probability of
promotion to full professor is higher for both men and women that spend more than 25% of their
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time on research, spend lower proportions of their time on teaching and spend no more than 10%
of their time on service. When the researcher accounted for differences in human capital,
refereed publications, and structural characteristics, such as institutional resources and size,
women still had a lower promotional rate than their male colleagues.
Barriers in Gaining Promotion to Full Professor
Women in the STEM fields encounter many barriers to promotion in rank, including
gender bias, personal barriers, lack of mentorships, and structural barriers such as, the lack of
promotion and tenure guidelines and/or unequitable evaluation policies and procedures. Some of
the obstacles are faced by both men and women faculty members, however, the focus will be on
the obstacle’s women face in particular. There has been a good deal of literature written about
the rise of women through the ranks of academia. However, most of this literature focuses on the
lower ranks of academia, such as assistant and associate professor (Ceci et al., 2014; Laursen &
Rocque, 2009; Stout et al., 2007). There has been little published research concerning the
experiences of female full professors, the barriers they encountered and how they overcame these
obstacles. Women are earning more doctorates, accepting more jobs in academics, and earning
tenure; however, “our research confirms growing scholarship that women may hit a glass ceiling
near the top of the ivory tower.” (Misra et al., 2011).
Lack of Tenure-Track Lines
According to Toutkoushian (1999) the number of women in academia has increased over
the last 25 years; however, much of this gain is seen in higher representation in part-time and
non-tenure-track positions. Johnson (2017) noted in an Infographic Brief for the American
Council on Education, that despite the number of female graduates, women do not hold associate
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professor or full professor positions at the same rate as their male peers. According to Johnson
(2017) the data shows that “women are not ascending to leadership roles, given that they hold a
greater share of the entry-level, service, and teaching-only positions than their male
counterparts” (p. 4). She said this is true across all degree-granting, postsecondary institutions,
and the problem is worse for women of color. In 2014, male faculty members held a higher
percentage of tenure positions at every type of institution even though they did not hold the
highest number of faculty position at every rank (Johnson, 2017).
Women faculty in STEM disciplines have a greater likelihood of being employed in
contingent or non-tenure-track positions (Bilimoria, Joy, & Liang, 2008). Bilimoria et al.,
presented the experiences of 19 U.S. universities after instituting changes to improve the policies
and practices that constrained women’s participation and effectiveness in the STEM disciplines.
The researchers stated that adjunct faculty, non-tenure-track instructors, and part-time instructors
are disproportionately more likely to be female. Contingent positions in academia rarely provide
opportunities for professional advancement and may not have regular performance reviews.
These positions are infrequently converted to full-time and current part-time faculty do not
receive priority consideration when they are. In addition, they are rarely asked to take part in
faculty governance processes (AAUP, 2014).
Bonawitz and Andel (2009) surveyed the literature on tenure and promotion of women
faculty and found that women are not receiving tenure and/or promotion due to the decline in the
number of available tenure-track positions and not as a result of other barriers. Bonawitz and
Andel (2009) noted that women account for 57% of all non-tenure-track positions at degreegranting institutions and 53% of all non-tenure-track positions at graduate degree-granting
institutions. Non-tenure-track positions do not have the same promotion, rank held, salary,
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research funding, and conference support to which tenure-track positions are entitled (Maxey &
Kezar, 2015).
Retention
There have been various research studies on the hiring and retention of women at higher
educational institutions (Kaminski & Geisler 2012; Xu 2008). Kaminski and Geisler (2012)
tracked 2,966 assistant professors at 14 universities, from the time of hire to the time of
departure, within STEM disciplines. The researchers found that when women apply for a
promotion in rank, they tend to receive it, however, they do not apply for tenure as often as men.
In addition, they found if women leave a STEM tenure-track position, they are likely to be
unemployed or leave tenure for an adjunct position. Women cited leaving due to interpersonal
and family reasons, but the primary reason for leaving is the department climate. Kaminski and
Geisler (2012) concluded for all STEM fields the percentage of women hired is less than men,
however, the retention rates are comparable.
Xu (2008) found that men and women are equally committed to their academic careers,
and women do not depart from their positions any more often than men. Xu (2008) analyzed data
from the National Study of Postsecondary Faculty: 1999; the survey had more than 18,000
responses, 83% response rate, from tenured and tenure-track fulltime faculty in STEM
disciplines at research and doctoral universities. Xu found that women had a higher turnover
intention than men; turnover intention concerns the desire to leave one position for another
position (Xu, 2008). This departure could be for another faculty appointment or employment in
the private sector. Also, what little turnover women do have is highly correlated “with
dissatisfying factors in the deficit work environment and institutional culture” (Xu, 2008, p.
621). Xu’s and similar studies concluded that there needs to be a change in the culture of
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institutions in order to narrow the gender gap, such as, the hiring disparity, lower probability of
tenure, and the occasional delayed promotion and advancement of women (Chesler & Chesler,
2002; Settles, Cortina, Malley, & Stewart, 2006).
Gender Bias
Williams (2015) found there were four major patterns of bias women face at work. The
researcher performed a mixed-method study with 60 in-depth interviews and surveyed 557
female scientists. The researcher found that two-thirds of women interviewed and surveyed had
to prove themselves multiple times while having their successes discounted. The women also
stated they had to behave in masculine ways, so they were seen as competent but if they were too
masculine, they were not liked by colleagues. Women that had children felt their commitment
and competence was questioned, which resulted in less collaborations (Williams, 2015). Another
issue discovered by the researcher was that women did not always work well with other women,
three-fourths of women scientists surveyed stated they felt supported by other women, however a
quarter of the women felt they competed with the other women in their departments. Finally,
women felt isolated and sometimes excluded. These five patterns are mainly implicit biases that
reflect stereotypes people may not realize they have; nevertheless, the researcher did find some
explicit bias (Williams, 2015).
Ceci et al., (2014) conducted a comprehensive synthesis of empirical research findings
and logical analyses informing the question of why women are underrepresented in certain
academic fields of science. The researchers reviewed the current literature on
underrepresentation of women in math-intensive STEM fields in an attempt to resolve
inconsistencies in the literature. In addition, they compared the trajectories of women and men in
math-intensive fields with those in non-math-intensive fields. The researchers used data from the
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Survey of Doctorate Recipients, WebCASPAR, Current population Survey and the American
Community Survey. Women faced several types of gender barriers, including reduction of
authorship credit, pay for comparable work, smaller laboratory space, and fewer research
resources (Ceci et al., 2014). A similar study by the NSF (2014) reported women had less lab
space, lower salaries, and issues with their lives outside of work. Women who encounter barriers
to promotion at initial stages of their academic careers can influence the number of full
professors in academia (NSF, 2014). Valian (2005) said, “Small imbalances add up to
disadvantaged women” (p. 204). These disadvantages, no matter how small, accumulate over
time (Valian 2005).
Weisshaar (2017) analyzed quantitative data from the 1995 and 2006 National Research
Council’s (NRC) measurements of department and school characteristics, along with publication
data and female faculty’s curricula vitas. She postulated three explanations for the gender gap in
promotion and tenure: (a) contextual and organizational differences across departments; (b)
performance/productivity differences by gender; and (c) gendered inequality in evaluation. The
researcher found that women are at a disadvantage in the likelihood of receiving tenure overall.
Of the three explanations, the results suggested that the gender inequality in evaluations is the
leading culprit for women’s lower promotion rates. Additionally, productivity differences only
partially explain the gender gap. Of the three different departments the researcher studied,
productivity contribution to the gender gap was the highest in Computer Science, a STEM field.
Researchers have also concluded that the gender gap does not come from motivated bias,
but instead subtle and/or unconscious gender biases obstruct objective evaluations of research
productivity (Moss-Racusin, Dovidio, Brescoll, Graham, & Handelsman, 2012; Steinpreis,
Anders, & Ritzke, 1999). Other examples of subtle gender processes that can culminate in
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different evaluations of women compared to men are: overly scrutinizing women’s work,
questioning research contributions, and differences in recommendation levels (Leahey, 2007;
Madera, Hebl, & Martin, 2009; Misra, Lundquist, & Templer, 2012 & Moss-Racusin et al.,
2012).
De Welde and Laursen (2011) conducted a qualitative study of 28 Ph.D. students at a
research university and found that women felt excluded from the ‘old boys’ club, and some
reported overt harassment and objectification. Participants of this study also described how men
in their field and/or their departments disrespected, objectified, and infuriated them because the
women had to work harder to prove themselves than their male counterparts. These respondents,
moreover, felt they were not receiving the same informal mentoring that provided beneficial
information, such as the values and norms of their disciplines and useful information to help
advance their careers.
Stout et al. (2007) studied women faculty who earned tenure four or five years previous
and women faculty who earned tenure more than 10 years previous, at the University of Texas in
Austin. A total of 23 women from six college disciplines, communication, fine arts, liberal arts,
pharmacy, natural sciences, and engineering participated in one of four focus groups. Women
identified several barriers to promotion, such as career disruption due to personal relationships
and a lack of support, which included: insufficient time to perform the work, inadequate
facilities, reciprocal time for research after a heavy administrative load, and lack of monetary
support (Stout et al., 2007). Women also reported sex discrimination from students, colleagues,
and their departments. The researchers found that women associate professors were often “shell
shocked” and demoralized from their previous experience of promotion from assistant
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professor—this, and the disadvantages they faced and will continue to face leads many women to
question whether they want to become full professors.
Settles et al. (2006) surveyed 208 tenure-track women faculty, in STEM, at or above the
rank of assistant professor, at a large Midwestern university. The researchers used a hierarchical
multiple regression and found that sexual harassment and gender discrimination had a significant
negative impact on women’s overall attitudes toward their employment. In addition, they found
women who perceived their department as sexist reported lower levels of job satisfaction and felt
they were not included in decision making processes in their departments. Settles et al. (2006)
found women who perceived their departments positively were more integrated into their
departments and felt less social isolation.
Teaching and service gender bias.
Another barrier that is often reported is increased pressure to participate in more service
or administrative roles. These roles are often not counted toward promotion, if they are counted,
they are not weighted as heavily as research, when applying for full professor. According to
Pedersen and Minnotte (2018) service obligations are often seen as overwhelming, regardless of
rank. Pedersen and Minnotte (2018) conducted a mixed-method study that incorporated three
qualitative focus groups with STEM pre-tenured, tenured and chairpersons. The research was
conducted at a doctoral granting public research university located in the upper Midwest. The
researchers found that the perceived injustice in service work was higher on average among
STEM female faculty than men faculty. Department chairs viewed service work as beneficial to
the faculty’s careers and a source of connectivity with faculty across campus. However, the
tenured female faculty perceived the distribution of service work as an injustice and were
overwhelmed by the service demands (Pedersen & Minnotte, 2018). At times, female faculty
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regardless of rank found additional service obligations as detrimental to both their professional
and personal lives.
Women and minorities tend to participate in more committee and student advisory work
then men (June 2009). Misra et al. (2011) conducted a survey of all faculty at the University of
Massachusetts, Amherst, not serving in administrative roles. They established focus groups with
associate professors, assistant professors, and lecturers. In their study, they found that men were
more likely to achieve tenure and be promoted to full professor. Men also tended to achieve
these positions at a rate faster than women. In addition, they found that associate professors had a
larger burden of service work due to many departments shielding assistant professors from
service obligations and because full professors were better able to say no.
The MLA (2009) conducted a study of 401 randomly selected associate professors and
full professors who were MLA members. The study found that women take one to three-and-half
years longer to be promoted to full professor than men. The survey found that women without
family obligations, such as children, are expected to do more service work because they appear
to have more time. It was also reported that women choose to devote more time to students.
Geisler, Kaminski, & Berkley (2007) reported comparable results in their study of all associate
professors at Rensselaer Polytech Institute. They found that women were 2.3 times more likely to
be an associate professor for 13 or more years.
Misra et al. (2011) determined that men and women who served as chairs, associate
chairs or graduate directors had no differences in time to promotion. However, women who
served as undergraduate directors took 12 years after tenure to be promoted to full professor
while men who served in the same role showed no slowing to advancement. The researchers
further determined that men and women devoted an equal amount of time, about 64 hours a
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week, on their careers. Men spent seven-and-half hours more on research than women; women,
however, spent one additional hour a week on teaching, two additional hours mentoring, and
nearly five additional hours a week on service. The researchers concluded that both men and
women tend to sacrifice research time when faced with multiple demands. One professor in this
study noted that service is vital to students and to operating the university. Since some professors
refuse to participate in service, others in the department must take on additional responsibilities.
Winkler (2000) reviewed the relevant research and reported that women often receive more
service requests due to the need for more female representation (Hirshfield & Joseph, 2012;
Turner, 2002). This additional service can negatively impact the time spent on research.
Gardner and Blackstone (2013) conducted a qualitative study of 10 faculty members at
one research university. The researchers found single women were asked to complete more
service because of their single status. They also concluded that since some faculty perform more
service, perhaps service should be more heavily weighted in the advancement process to full
professor. June (2009) stated that service activities are key factors when promoting women to
full professor and that women and minorities tend to do more committee and service work, so
these activities should be more fairly credited to faculty advancement.
Terosky, O’Meara, and Campbell (2014) studied women associate professors at a large,
public, research-extensive university. This was a multimethod qualitative study to examine
women professors’ sense of agency in career advancement from associate to full professor.
Terosky et al. (2014) defined agency as “strategic perspectives or actions toward goals that
matter to the professor” (p. 58). The researchers found the promotion process ranked research
productivity and publication rates as high priority. Women faculty felt their administrative and
service workloads required immense amounts of time; conversely, they were not given enough
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time on research activities. Women described three paths they could take if their service loads
were not decreased: they could permanently remain as associate professor, actively stop trying to
advance, or investigate careers outside of their institution or academia.
Terosky et al. (2014) found women blamed their colleagues and departments for their
high rates of administrative and service work. Senior colleagues reportedly refused their fair
share of service work which hindered the amount of time some women spent on research and
publications. The women faculty also criticized the lack of mentoring and support from their
departmental colleagues in terms of advancement. Finally, the researchers found that some
women faculty were not willing to conform to the criteria and unfair pace for promotion.
Terosky et al. (2014) concluded that women knew what they needed to do to become a full
professor, but they felt their values and priorities did not match that of the institution. They also
felt there was a disconnect with their desire to have a work-life balance, research, and the
institution’s culture. The amount of service work women perform is a major barrier to
promotion.
Personal Barriers
Fox and Colatrella (2006) conducted 20 semi-structured interviews with tenured and
tenure-track women faculty in STEM disciplines at a major technological university. The
researchers found that personal factors play a role in advancement. These personal factors were
described as going along and getting along with the men in their departments. Many times, this is
described as the ‘old boys’ network. The way in which the personal factors affect advancement is
through personality, power, and politics in the social dynamics of both formal and informal
faculty interactions. Conley (2005) conducted a study using the data from the 1999 National
Study of Postsecondary Faculty (NSOPF:99) in which she concluded that some women follow a
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career path that is somewhat different than men. NSOPF:99 can only provide limited insights as
to why this might be. The survey did not ask questions about disruptions in career for family or
other reasons and indicated nothing about what women faculty desire.
Flexible work environment.
Cech and Blair-Loy (2014) studied STEM faculty at a top-ranked research university.
The researchers gathered information through a web-based survey and academic personnel data
on 266 participants. The researchers found STEM faculty believed the use of a work-life policy
incurs negative consequences in their departments. This is strongly related to the belief that
mothers and fathers are seen as less committed than non-parents. In addition, the researchers
found that departments in which one perceives flexibility stigma are more likely to leave for
industry and are less satisfied with their work overall.
According to Bain and Cummings (2000), women are more prominent in the fields of
nursing, library science, and education; males dominate the fields of business, engineering,
medicine, law, and the military. Bain and Cummings (2000) used data from the Carnegie
Foundation International Survey of the Academic Profession. The researchers stated that the
former fields tend to have more flexible working conditions. Collins, Chrisler, and Quina (1998)
suggested that the relatively flexible environment at a university would seem to be a favorable
environment for women and their advancement. Nevertheless, women are still significantly
underrepresented in the academic profession and even less so at the senior rank of full professor
(Bain & Cummings, 2000).
Many studies have shown that women academics devote less time to their careers than
men due to their domestic and caregiving responsibilities (Hochschild, 1989; Press & Townsley,
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1998; Shelton & John, 1996). The resources that are needed to meet professional responsibilities
are the very same needed for home and personal life (Gatta & Roos, 2005), and female
professors spend considerably more time at home, dealing with personal life responsibilities,
than their male counterparts (Suitor, Mecom, & Feld, 2001)
Marriage and children.
According to Ruder, Plaza, Warner, and Bothwell (2018) women in the STEM fields face
many challenges that prevent their success as faculty. The researchers conducted interviews with
senior faculty in STEM and senior administrators at Oregon State University. “These women
want a sense of work-life balance in order to pursue a successful STEM career along with
children and a happy equal domestic relationship” (Ruder et al., 2018, p. 129).
Mason and Goulden (2004) analyzed data from the Survey of Doctorate Recipients
(SDR) (NSF, 2004) and the University of California Faculty Work and Family Survey. The
researchers found that women who have children within five years of earning a Ph.D. are less
likely to earn tenure than both men and women who delay childbearing or don’t have children. In
addition, relocation is often harder for women than men, given that female faculty members are
much more likely to have husbands with full-time jobs. Eighty-nine percent of female faculty
members are married to spouses that are employed full-time and are more likely to be married to
other faculty members (Jacobs, 2004). Wolfinger, Mason, and Goulden (2008) examined the
SDR and found that women with children under six are 22% less likely to obtain a tenure-track
position, compared to their childless counterparts. In addition, they found that marriage also
presents a barrier to tenure-track positions. Married women, compared to married men, are 12%
less likely to obtain an academic job (Wolfinger et al., 2008).
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Ward and Wolf-Wendel (2004) interviewed 29 women assistant and associate professors
at nine research universities. All participants were assistant professors or earned tenure within
the last year, in addition, they had children between birth and age five. Ward and Wolf-Wendel
(2004) found that women are conflicted with their dual roles as mother and professor. Mothers
feel stress and guilt because of the short supply of time in any given day, limited time on the
tenure clock, and the never-ending expectations of work and family. Similarly, Grant, Kennelly,
and Ward (2000) administered a survey involving a gender-stratified nationally representative
sample of women and men in STEM disciplines, with a sample size of 602. In addition, 55 semistructured interviews were held, where the participants were asked to discuss issues important to
them in their professional and personal lives. Of the participants, 41 were men of color or
women, 14 were white men to provide comparisons. The researchers concluded that both
academia and family are time consuming. Ward and Wolf-Wendel (2004) added the balance
between family and career could be delicate; a child at home sick, ailing parent, and work
commitments can cause stress and nonproductively.
Fox and Xiao (2013) conducted a web-based survey of women associate professors in
computing from both the United States and Canada; in addition, they conducted interviews with
a small subset of the population. The researchers found that participating in entrepreneurial
activity, such as consulting, outside of academia had no relationship to the chances for promotion
to full professor. However, collaborating with other faculty on publications was a strong positive
predictor. Age positively affected the chances for promotion, but age squared negatively affected
their chances. In other words, as an associate professor increases in age, their chances for
promotion decrease. The presence of preschool aged children had a positive effect, while the
presence of school-aged children negatively impacted the chances for promotion. During the
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interviews, Fox and Xiao (2013) discovered that associate professors believed the factors that are
critical to promotion are not clear, as similarly reported in other findings (Britton, 2010; Fox &
Colatrella, 2006).
Long, Allison, and McGinnis (1993) conducted a quantitative study sampling 80% of
each sex, 556 men and 450 women, who graduated with a Ph.D. in biochemistry during the
1950s and 1960s in the United States. The researchers found that, in any given year, after earning
the title of associate professor, women were 40% less likely than men to be promoted to full
professor. The researchers examined different determinants of promotion in academia, such as:
time in rank, productivity, institutional location, training and sponsorship, gender, marriage, and
family. Long et al. (1993) found that productivity and career trajectory explained some of the
differences in promotion, but it did not explain all the gendered differences. Women who had
similar publication records to men were less likely to be promoted; however, women with
exceptional publication records were more likely to be promoted. The prestige of a department
had a negative effect on the promotion of women to full professor; conversely, for men, a
prestigious department had a positive effect on promotion to full professor. It was determined
that marriage and family did not affect promotion to full professor. The researchers concluded
the women’s children were older and needed less attention, and the effects of marriage on their
career has diminished.
Elder care.
Bonawitz and Andel (2009) surveyed the literature in American higher education on the
tenure and promotion of women. The researchers reported that women encounter difficulty
advancing in rank due to elder care responsibilities. Stephens and Franks (2009) stated that
women mid-career should be enjoying personal growth and freedom from the responsibilities of
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young children, however, there are new responsibilities of aging parents. This can be very
distressing to women in academics because many postponed childbearing longer than other
women. Women in academia have to make difficult decisions whether to have children or not,
then due to their more flexible schedules and summer off, much of the family burden of caring
for elders falls on them (Bonawitz & Andel, 2009).
Lack of promotion Criteria Transparency
Stout et al. (2007) found that some women did not apply for promotion due to unclear
and variable standards, lack of insufficient or inappropriate mentoring or the lingering effects
from their traumatic experience in their earlier promotion from assistant professor to associate
professor. Some women were asked to wait to go up for promotion until after a colleague had
been promoted, only to be told later they were unable to apply for promotion. Others expressed
concern about unclear and variable standards for promotion. Rules were hard to locate, and it
was difficult to find the standards for promotion. Some women questioned if the effort to fight
for promotion was worth the reward. Stout et al. (2007) concluded that some women associate
professors were distrusting of the system and perceived the rewards of their hard work as
minimal and unsatisfying. Women wanted clear standards for promotion to full professor that
equally applied to everyone.
Fox and Colarella (2006) conducted semi-structured interviews with 20 tenured and
tenure-track women in computer science, engineering, physical sciences, and social sciences at a
major technological research university. Associate professors stated that research performance,
academic recognition and service/leadership was needed for advancement to full professor.
However, they were less certain and specific about what these activities and achievements
entailed. When asked how the standards applied when advancing to full professor, many of the
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respondents said that it varied with the person. Additionally, the attributes needed were more
subjective, less known, and less understood. Consequently, the candidates had less control with
respect to their own achievements and attainments.
Fox and Colatrella (2006) found some differences in what is needed for promotion to
associate professor from what is needed for promotion to full professor. Assistant professors
stated that earning promotion required good quality publications, sufficient research funding,
numbers of Ph.D. students, and good teaching evaluations. However, some added that strong
external letters of recommendation are very important, as well as, having external researchers
know and talk about your research and the faculty member’s “popularity” within the department.
Full professors felt the criteria for advancement to the rank of full professor was very similar
however, research performance was more important than academic recognition and to a lesser
degree service and leadership (Fox & Colatrella, 2006). Assistant and Associate faculty members
were more unclear as to the requirements for advancement to the rank of full professor. These
faculty members believed the criteria was the same but intensified and required additional
achievements.
Laursen and Rocque (2009) interviewed 44 tenure-track faculty, across disciplines and
career stages at the University of Colorado at Boulder and found that they were unhappy about
the unclear and inconsistent criteria and standards for promotion. Faculty had concerns about
how research, teaching, and service were weighted when evaluating performance and how the
standards applied to different individuals. In addition, women had concerns about work-life
balance 60% more often than men. However, men expressed concern about the rewards systems
twice as often as women. Faculty also stated they had visions of a new system based on a
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holistic, long-term view of faculty careers. Similar to June (2009), Laursen and Rocque (2009)
stated that the new system would provide more flexibility in the tenure process.
Gardner and Blackstone (2013) conducted a qualitative study with 10 associate
professors that had attempted to earn promotion to full professor at a land-grant research
institution. They found that three major themes presented themselves: timing, lack of clarity, and
gendered experience. Faculty reported relying on their observations of other faculty members to
know when they should try to advance to full professor. Faculty were unaware of colleagues who
were also trying to advance to full professor at the same time, and they felt that, if they had been
aware, it might have led to a more collectively beneficial experience. Gardner and Blackstone
(2013) also found that women discussed very different experiences when compared to their male
counterparts. In addition, Britton (2010) conducted 80 interviews with men and women faculty
in science, engineering, and math disciples at seven United States universities. Britton (2010)
similarly found the criteria for promotion to full professor to be unclear and vague.
Strategies for Women to Overcome Barriers to Promotion to Full Professor
In order to eliminate the gender disparities in STEM, institutions will need a
transformation (Mitchneck, Smith, & Latimer, 2016). The researchers suggested ways in which
to change the institutional culture and practices and create a work environment where all STEM
faculty will want to be. First, focus at the department level, it is critical to have a “helpful, fair,
inclusive department where faculty speak daily with colleagues about research prospects and
interests” (Mitchneck et al., 2016, p. 149). Ruder et al. (2018) reached a similar conclusion, they
stated that “the lack of changes in the culture means that faculty are not working at optimal
strength (p. 145). Misra et al. (2011) pronounced that department chairs need to review teaching,
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service and mentoring expectations and safeguard against women having disproportionately
larger service burdens for their departments.
Promotion and tenure policies are believed to be the single greatest hurdle to change.
Mitchneck et al. (2016) stated that promotion and tenure policies have been unchanged for 20
years, however, the professoriate had changed dramatically. As the policies stand today, they can
hurt female faculty (Mitchneck et al., 2016). Female faculty in STEM often feel betrayed by
promotion and tenure processes. At many universities tenure and promotion are separate
processes and the “invisible labor or department service work in which women
disproportionately engage” (Ruder et al., 2018, p. 144) is not recognized or acknowledged. In
addition, the researchers believe academia lacks progressive and supportive policies and
resources for child and elder care. Gaps in curricula vitas should be acceptable, short-term
responsibilities such as, caring for a sick partner, a dying parent, or the adoption/birth of a child
should not hinder a faculty member’s academic career (Misra et al., 2011).
Fox and Colatrella (2006) stated clear, written, and transparent guidelines for
advancement that are intended to support the advancement of women are needed. Gardner and
Blackstone (2013) agreed that specific criteria lead to higher levels of faculty satisfaction and
success, particularly for women faculty. However, Lamont, Kalev, Bowden, & Fosse (2004)
stated many faculty members may loathe the idea of developing specific guidelines for
promotion and tenure.
Implemented Institutional Strategies
The NSF ADVANCE grants have been received by more than 160 different higher
education institutions between 2001 and 2016 (Laursen & Austin, 2014). Austin and Laursen
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(2015) studied 19 non-profit academic institutions awarded the ADVANCE grant between 2001
and 2004. From the experiences of these institutions the researchers discovered approaches to
organizational change that has created environments more beneficial to the success of women in
STEM. Austin and Laursen (2015) focused on multiple aspects of organizational change,
including:
(a) the change strategies chosen by institution and the impact of those strategies; (b) the
reasons why these strategies have been effective or not; (c) the impact of organizational
culture and context on the initial choice and ultimate impact of the chosen strategies; (d)
and ‘lessons learned’ about effective theories of change and change strategies and
processes. (p. 1)
Austin and Laursen’s (2015) research lead to the development of the StratEGIC Toolkit,
a web-based resource for institutions. This kit contains 13 Strategic Intervention Briefs which
focus on different changes an institution might chose to implement, such as, inclusive
recruitment and hiring, flexible work arrangements, and strategies for improving departmental
climate. The kit also includes 15 institutional portfolios, which are summaries of ADVANCE IT
projects at specific campuses. These summaries detail how universities identified the problems
women in STEM were facing, their choice of interventions to pursue, how they designed and
implemented them and finally the success or non-success or the intervention chosen.

Laursen et al. (2015) studied the first 19 academic institutions, which received the
ADVANCE IT grant from the U.S. Department of Education. The analysis of mainly qualitative
data including site visits, focus groups, and document analysis and found 13 types of commonly
made changes in institutional structures, practices, and cultures. Many of the issues described
below affect women’s low representation in STEM, compared to men. However, many address
the needs of both men and women in many fields (Laursen et al., 2015). The implemented
strategies included:
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1. Faculty professional development programs that address the skills, knowledge, and
competencies all faculty need
2. Grants to individual faculty that provide support for scholarly projects, learning, or
continuing professional work while facing personal challenges
3. Mentoring and networking activities that help build supportive relationships with
senior colleagues or peers
4. Development of institutional leaders
5. Inclusive recruitment and hiring practices
6. Equitable processes of tenure and promotion that increase clarity and transparency
7. Strengthened accountability structures that are used to monitor institutional
progress and to verify that policies and practices, once put in place, are followed
8. Flexible work arrangements so job duties can be adjusted to accommodate
personal demands
9. Practical family-friendly accommodations, such as, childcare facilities and
lactation spaces
10. Support for dual-career couples that helps institutions attract and retain talented
faculty members
11. Strategies for improving departmental climate that address collegiality,
communication, and transparency of decision-making in the department
12. Visiting scholars and the ways they can be used to raise awareness, provide
mentoring and role modeling, and demonstrate women’s successes
13. Enhanced visibility for women and women’s issues.
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Laursen et al. (2015) pointed out that these strategies are not solely aimed at women or STEM
disciplines. Addressing a full range of problems can improve the retention, success, and morale
of all faculty at different stages in their careers.
Hart (2016) conducted a critical embedded case study and interviewed 25 females either
associate or full STEM professors who were employed at a research university. These professors
came from 12 STEM departments and 13 were associate professors, 12 were full professors. The
women were asked what factors contributed to their success as faculty, factors that hindered
faculty success and resources necessary for faculty achievement. Hart (2016) discovered eight
factors that could lead to the improvement of women faculty members’ opportunity for success.
These included (a) formal and informal networks need to not be exclusive, they need to be
accessible by all faculty; (b) teaching and service audits should be performed annually to ensure
workloads are more equitable across all faculty; (c) the process to become full professor should
be explicit (administrators and senior colleagues should encourage faculty to work towards the
goal); (d) when a faculty member has a career break, policies should clearly state that it should
not be a disadvantage to them; (e) implementation of policies that require a modified work
assignment after a faculty member returns from a caregiving break (this time is imperative to
restarting research programs); (f) recognize and reward the leadership skills and roles faculty
already have; (g) nominate women for formal leadership roles; and (h) develop and implement
gender equality policies that demand equal treatment for all genders. These recommendations are
not quick fixes and may not be transferable to every institution. However, Hart (2016) further
suggested that if nothing is done, women will be kept in the minority on campuses.
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Importance of Mentorships
Chesler and Chesler (2002) explored the literature on interpersonally- and institutionally
generated gender roles and dynamics that make developing and sustaining mentoring
relationships difficult for women in male-dominated fields. The researchers concluded the
implementation of multiple and collective mentorships would help advance women through the
ranks of academia. The researchers articulated that successful mentoring of women engineers
can lead to the development of a more egalitarian and cooperative academic community, which
in turn can promote all members’ personal and professional growth and success. Gardner and
Blackstone (2013) also determined that universities need to institute a mentoring system and a
series of workshops or professional development opportunities would help the advancement of
women.
Johnsrud and Wunsch (1991) performed a qualitative study and looked at the potential
barriers junior and senior women faculty might face in their careers. The study consisted of 22
pairs of associate and full professors at a major public institution, which participated in a
mentoring program. The junior faculty members were asked to rank the top five barriers they
experienced, which included: writing, productivity, tenure clock, research support, and career
goals. In contrast, the senior women faculty members were asked to anticipate the five barriers
they felt the junior women should be most concerned with, which included: tenure clock,
productivity, tenure procedures, isolation, and cost of living. These findings suggested that junior
and senior women faculty perceive different barriers in the early years of their careers.
One finding from this study suggested that junior women faculty and senior women
faculty face different barriers. The major concern for junior women was writing, and senior
women faculty can help mentor junior women by offering to read their work or encouraging
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writing groups to help support their writing efforts (Johnsrud & Wunsch, 1991). In addition, the
researchers found that senior and junior women’s perceptions about isolation are different. They
found that junior women did not feel as isolated as many of the senior women felt at the junior
stage in their career. The researchers stated this was likely due to the increased number of
women in academia and the existence of the mentoring program created for the participants in
this study. The result could also be attributed to the length of time junior women had been at the
institution and not having experienced feelings of isolation. The researchers also concluded that
junior faculty might be naïve because they are relatively new to the institution or that women
entering faculty positions have higher confidence and preparation than their predecessors
(Johnsrud & Wunsch, 1991).
Kirchmeyer (2005) interviewed 143 men and women working in American academics
with a Ph.D. or DBA degree in accounting. The researcher examined the roles of mentors in the
promotion process and found that mentoring appears to benefit career advancement, as well as
the performance, of the faculty member. The researcher found mentoring did not contribute to
the number of publications or to faculty advancement later in their career. Conversely, early
mentoring is believed to help in later stages. Early mentoring leads to achieving the rank of
associate professor more quickly, which in turn leads to achieving the full-professor rank by
mid-career. Kirchmeyer 2005 specified a professor in the middle of his or her career is defined
by the years before reaching full professor.
Kirchmeyer (2005) also found that the presence of an outside mentor contributed
significantly to the amount a faculty member published in their early and later career. In
addition, traditional mentors had twice the effect on academic advancement than that of nontraditional mentors. The researcher defined traditional mentors as people higher in rank than the
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faculty member, who facilitates their careers. Kirchmeyer (2005) concluded that mentors play an
important role in the advancement from associate to full professor. June (2009) interviewed
Rosemary G. Feal, the MLA’s association’s executive director. Feal suggested junior faculty can
rely on formal and informal mentors to help navigate the tenure process, but associate professors
have few formal mentors. It was also reported that female academics have fewer opportunities
for mentorships than do men. June (2009) additionally noted that mentors need to make clear
what the path to promotion looks like and what needs to be accomplished in order to advance. It
is imperative that institutions understand what roles mentors play and should allocate resources
to develop and sustain mentoring programs.
Clark and Corcoran (1986) conducted lengthy interviews with 147 women and men
faculty regarding their career vitality at the University of Minnesota. The researchers found that
mentoring is vital to faculty careers and advancement of women. In this study, women described
mentors’ behavior, ranging from very helpful to relatively unhelpful and even sex biased. Clark
and Corcoran (1986) suggested that mentoring should be a more deliberate process in which
advisors and colleagues relate to both women and men based on their abilities, not their gender.
The women respondents described their early career experiences with advisors and colleagues as
being negative. Women found it difficult to find mentors of the same sex, which would tend to
be a more comfortable situation. Other women stated that their advisors would help the male
students get jobs at high-research institutions while failing to help the women or pushing them
toward teaching institutions. This puts women at a disadvantage in building their reputations as
scientists and scholars. This is considered the “triple penalty” principle, which states that certain
groups—in this case, women—suffer from direct discrimination and cultural definitions that
express certain careers as inappropriate. The third penalty is being placed at teaching institutions,
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which makes it difficult or impossible to produce outstanding research necessary to move out of
these positions (Cole, 1979; Zuckerman, 1977).
Buch et al. (2011) performed a campus-wide needs assessment at the University of North
Carolina, Charlotte. This assessment identified career challenges facing associate professors, as
well as a comprehensive mid-career mentoring program for associate professors. It was found
that associate professors wanted guidance from a mentor or administrator to help them chart a
path to full professor. Associate professors also wanted more transparency regarding the criteria
needed to become a full professor and felt that additional duties outside of research made a
significant contribution to the institution. Men and women both saw little incentive to become a
full professor, but men were still more motivated to seek advancement. The men saw the
obstacles to advancement as challenges, and women saw them as barriers to advancement.
Two years after the assessment begin, Buch et al. (2011) administrated a survey to
examine the effects a mentoring program might have had on faculty perceptions of the processes
and expectations regarding promotion to full professor. The researchers generated a 55%
response rate which yielded surveys from 179 associate professors. Buch et al. (2001) found that
faculty members who participated in a previous mentoring program were significantly more
likely to have a current mentor to help them develop a career path. Having a mentor during the
advancement process from associate to full professor was significant in changing the perceptions
toward advancement. There were incentives for becoming full professor and promotion criteria
was clear. Buch et al. (2011) additionally found that more women than men participated in midcareer mentoring programs. Winkler (2000) stated that men hear about information pertaining to
publications, grants awarded, and other achievements through informal networks. Women, on
the other hand, are not as likely to be a part of informal networks.
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Recommendations from Women Faculty in STEM
Liebow (2017) interviewed eight women faculty in the STEM fields employed at a
university in the northern California area. Four of the professors interviewed mentioned the need
to empower female applicants. Women need to be more aggressive and learn to negotiate better.
The professors also claimed women candidates are far too shy and cautious in their word choice
compared to men. Women tend to use language that is subtler, modest, and polite (Liebow,
2017). One professor said women need to employ greater confidence when applying for
positions. In addition, all eight professors attribute mentorships as the key to their perseverance
and continuance in STEM.
Winkler (2000) reviewed the literature on faculty reappointment, tenure, and promotion.
Based on the literature and the researcher’s own personal experience as the only female faculty
member in her department, resulted in advice for other women in similar situations. Women need
to become better informed about the intellectual and social isolation they might encounter in
their department and the possible consequences the isolation might have on their career. Winkler
(2000) went on to say that women must actively seek out women in other departments at their
universities, seek out professional collaborations and especially collaborations with other
women. Self-promotion is also a must however; it can be difficult for women faculty. McIlwee
and Robinson (1992) found that self-promotion is easier for men than women and it is better
received when it comes from a male faculty member. Women also need to make themselves
aware of others in their department that receive salary adjustments, lighter teaching assignments,
and other departmental and university resources. These benefits are not always distributed based
on merit, but on whoever asks for them (Winkler, 2000). Women also have an obligation to
speak up, especially if they are mid-career. Many women are reluctant to speak due to the fear
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that their actions will cause other faculty to label them as feminist, which some may view
negatively (Swim & Cohen, 1997). Tenured women faculty are more secure in their position and
can initiate these dialogues and through silence we are condoning sexist behaviors (Winkler,
2000).
There have been claims that women faculty are not as productive as their male colleagues
which is the cause for slower advancement (Ceci et al., 2014; Leahey, 2007). However, these
claims do not explore the structural or institutional conditions that may have caused the
differences in productivity, such as academic division of labor and high demands for nonresearch activities, exclusion from information and collaboration networks or limited mobility
due to family obligations (Rosser, 2004). The difference between the advancement rates of men
and women are not due to differences in productively, but are due to other factors, including
gender bias (van den Besselaar & Sandstrom, 2016; Weisshaar, 2017). Van Miegroet, Glass,
Callister and Sullivan (2019) found there was an increase in the number of women in all ranks
within the STEM disciplines, including full professor attributable to the ADVANCE project. The
researchers used secondary faculty data and a post-ADVANCE survey which was comprised of
19% non-tenure track faculty, 25% untenured faculty, 17% associate professors and 39% full
professor. The researchers found prior to 2008 women faculty took longer to be considered for
promotion within their respective departments. Women were being excluded from critical
information networks and the lack of senior role models contributed to women being overlooked
for promotion. In addition, some men but not women were encouraged to seek early promotion.
According to Van Miegroet et al., (2019) the presence of ADVANCE made the issue of gender
inequality more visible by collecting and making demographic and promotional data transparent.
The promotion outcome for both men and women improved as well as significantly reducing the
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gender gap by providing greater transparency, accountability and formalization in the post-tenure
review process.
Summary
Women encounter a number of barriers while attempting to earn the rank of full professor
including gender biases, teaching and services biases, and a number of personal barriers such as
children and elder care. Women have reported a number of gender biases coming either from
their departments, colleagues, or students, including the availability of fewer research resources
and their research being held to a higher standard (Leahey, 2007; Madera et al., 2009; Misra et
al., 2012 & Moss-Racusin, et al. 2012). Many women have been burdened with additional
service responsibilities such as, advising undergraduates and serving on additional committees
(Misra et al. 2011). Women professors also face personal barriers that can impede their
advancement. Having and caring for children or older parents traditionally fall heavier on women
than men (Bonawitz & Andel, 2009). Frequently, the criteria for promotion to full professor is
unclear and at times women have not received the necessary encouragement and support from
department chairs and their colleagues to apply (Gardner & Blackstone 2013). However, there
are strategies that can aid women in the advancement process. Women need to develop mentors
either within their academic institution or outside and should set reasonable service and
mentoring expectations for themselves and devote more time to research (Austin & Laursen,
2015). It is important for institutions to play a role in the success of women faculty in STEM.
Universities need to be more proactive in creating cultures that support women faculty and that
ensure women are treated equally.
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Chapter III
Methodology
The purpose of this study was to recognize, explore, and depict strategies used by women
full professors to overcome the obstacles they faced while advancing in academic STEM fields,
and provide recommendations to women faculty and university leadership at one doctoralgranting, research university. A qualitative collective case study was utilized to obtain an
understanding of the participants’ experiences. This chapter presents the research design, a
description of the target population and how the participants were located, in addition to, the data
collection process.
Research Design
Creswell (2015) defined qualitative research as follows:
Qualitative research is an inquiry approach useful for exploring and understanding a
central phenomenon. To learn about this phenomenon, the inquirer asks participants
broad, general questions, collects the detailed views of participants in the form of words
or images, and analyzes the information for description and themes. From this data, the
researcher interprets the meaning of the information, drawing on personal reflections and
past research. The final structure of the final report is flexible, and it displays the
researcher biases and thoughts. (p. 621)
This study looked to describe the experiences of each full professor participant rather
than identifying the shared behaviors of a group. Using a qualitative collective case study design
allowed the researcher to explore both personal and professional unique lived experiences that
have enabled women to advance to the position of full professor. According to Merriam (1998),
qualitative researchers are interested in how people interpret their experiences and the meaning
they attribute to their experiences. In addition, the researcher gathered data to build concepts and
themes (Merriam, 2009). Qualitative research apprises the researcher’s understanding of a social
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or cultural phenomenon by striving to build a holistic, largely narrative, and rich description
(Creswell, 2015).

Case Study
A case study is the appropriate form of qualitative research because it focuses on an
activity involving individuals, not groups (Creswell, 2015; Stake, 1995). A case study is an “indepth exploration of a bounded system based on extensive data collection” (Creswell, 2015, p.
469). A bounded system as defined by Creswell (2015) “means that the case is separated out for
research in terms of time, place, or some physical boundaries” (p. 469). Merriam and Tisdell
(2016) described qualitative case studies as: “the search for meaning and understanding, the
researcher as the primary instrument of data collection and analysis, an inductive investigative
strategy, and the end product being richly descriptive” (p. 34). In addition, Merriam (1998)
explained that “case studies offer a means of investigating complex social units consisting of
multiple variables of potential importance in understanding the phenomenon” (p. 41). Merriam
(1998) further explained that case studies develop the readers’ experiences by offering insights
and illuminating meanings.
A collective case study, according to Merriam (2009), is where “multiple cases are
described and compared to provide insight into an issue” (p. 485). A collective case study was
deemed appropriate to elicit the advice from the participants to assist other STEM women faculty
who desire to attain the rank of full professor. In addition, focusing on individual stories, rather
than a larger, broader picture and norms, allowed for the exploration into the lives of individuals
on a very deep and personal level (Creswell, 2015). A group of women full professors was
identified as a collective case. This design was best suited for this study because the inquiry
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focused on identifying the strategies each participant utilized while advancing to the rank of full
professor and developing a set of recommendations for both women and institutional leaders to
enhance the advancement of women. Due to the rich, thick description and analysis, a case study
helps to identify common themes. The results are intended to inform associate professors and
academic administrators of the dissonance between the advancement of women and men
associate professors to full professors in STEM academic fields.
Sampling
Purposeful sampling was applied in determining both the participants and the research
site for this study. Creswell (2015) stated that “in purposeful sampling, researchers intentionally
select individuals and sites to learn or understand the central phenomenon” (p. 205). Merriam
(1998) asserted that “purposeful sampling assumes that the investigator wants to discover,
understand, and gain insights and must select a sample from which the most can be learned” (p.
61). A purposeful sample should reflect the purpose of the study and direct the identification of
information-rich cases (Merriam, 1998). More specifically, homogeneous sampling was used.
According to Creswell (2015), homogeneous sampling is the selection of “certain sites or
people because they possess a similar trait or characteristic” (p. 207). As previously stated, the
purpose of this research was to recognize, explore, and depict strategies used by women full
professors to overcome the obstacles they faced while advancing in academic STEM fields, and
provide recommendations to women faculty and university leadership. Purposeful sampling and
more specifically homogeneous sampling were used in order to develop a detailed understanding
of the phenomenon. Homogeneous sampling was used because the participants shared similar
characteristics, such as, being a woman, in a STEM field, and a full professor.
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The sample size of a qualitative study varies from one study to the next. Creswell (2015)
stated that it is typical to study a few individuals or a few cases. With every new site or
individual studied, the overall ability to provide an in-depth view of the situation diminishes.
Creswell (2015) explained that the number of participants can range from one or two to 30 or 40;
and the “larger number of cases can become unwieldy and result in superficial perspectives” (p.
208). Due to the in-depth exploratory nature of this research, the researcher interviewed 13
participants.
Participants
Creswell (2015) defined a target population as “a group of individuals with some
common defining characteristics that the researcher can identify and study” (p. 141). The target
population for this study included women full professors who were currently serving as faculty
in STEM fields at a public doctoral-granting, research institution in the mid-south. These
participants ranged in a variety of demographic categories, including age, ethnicity and years of
experience. To determine the target population, the researcher searched the State University
website by college to identify STEM-related academic departments. State University has seven
colleges and three colleges contained STEM departments. The researcher found 18 different
STEM departments. Next, the researcher searched the directories of each STEM department to
locate women full professors. The search resulted in 21 women full professors from 13 different
academic departments in STEM fields. The academic departments were chemistry and
biochemistry, biological sciences, physics, animal science, poultry science, geosciences,
entomology, computer science and computer engineering, electrical engineering, mechanical
engineering, biomedical engineering, mechanical engineering and crop, soil, and environmental
sciences.
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The researcher was unable to gain specific information about the participants from the
university website, such as, when they received tenure, where they received tenure, and if they
went through the traditional path to promotion. In order to determine the target population and if
the women identified met three of the requirements necessary, the researcher contacted them
through email. The Institutional Review Board (IRB) gave approval for the researcher to send
each potential participant an email (Appendix A) to attain this information. The researcher then
located on the State University’s web site, the email address and office telephone number of each
of the full professors and forwarded by email three questions to identify potential participants.
The three questions posed included: (a) Did you earn promotion to the rank of full professor at
State University; (b) Was your promotion to full professor earned within the last 10 years; (c)
Did you follow the typical path to promotion in rank (assistant professor to associate professor to
full professor). If a reply was not received after one week, the researcher sent a second email. If
the professors did not reply after two weeks, the researcher called the office phone and left a
voice message asking if they received an email from the researcher and if they could please
respond. Of the 21 professors contacted, only one did not respond to either of the emails or the
telephone call.
The three pre-interview questions corresponded to the initial selection criteria and were to
be used to establish the target population for the study. Prior to determining the final target
population, it was decided that the participants did not need to have received the rank of full
professor at State University. The study was not an institutional study but a case study of each
women’s experience. Therefore, it was unnecessary for the women full professors to have earned
full professor rank at State University. After further consideration it, was also determined not to
utilize the criterion of having less than 10 years’ experience as full professor, this would have
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narrowed the pool of participants, significantly. Of the 20 women that responded to the pre-study
email, three did not earn the rank of full through the traditional path of associate professor to full
professor. This left 17 women full professor that met the criteria of the target population.
Once it was determined there was an adequate target population, the researcher requested
official approval to conduct the study through the State University’s Institutional Review Board
(IRB) (Appendix B). After the researcher received approval for the study (Appendix C), each
professor was sent a formal letter of participation, through email (Appendix D). Each professor
who agreed to participate in the study was assigned a pseudonym, Professor 1, Professor 2, etc.
This was done to maintain confidentiality and privacy of the participants. Next, after receiving
confirmation from 13 women, one woman responded she did not have time to participate and
three women did not respond, the researcher set dates and times for each interview. This allowed
the researcher to collect a thorough and detailed account of experiences women faculty faced
while earning promotion to full professor.
Data Collection
Each professor was interviewed in a location of the participant’s choice. To ensure the
credibility of this qualitative study, in-depth, open-ended interviews served as the principal form
of data collection, as well as journaling and document collection. These methods were chosen
because they enabled a thorough examination of each full professor’s experience and
development of strategies used to facilitate her promotion to full professor.
In addition to in-depth interviews with each of the participants, the researcher analyzed
State University’s website, the website of each college and department, and each participant’s
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completed demographic questionnaire (Appendix F). The use of secondary data assisted in
summarizing the primary source (Creswell, 2015).
Researcher as Instrument
The researcher’s interest in this topic developed from a career as an instructor in a
business college for nine years. During this time, the researcher noticed there were fewer women
full professors, especially in the STEM fields. Being a faculty member aided my research by
having knowledge of the academic system and the vocabulary that is used in academia. In
addition, the researcher understands some of the challenge’s women faculty members face.
As a qualitative researcher, I served as the primary instrument for data collection and
analysis. Due to the researcher being a woman instructor, the researcher’s views could not be
kept entirely separate from interpretations. The researcher’s reflections about the meaning of the
data were included in the study. However, according to Peshkin (1985) one’s prejudices “can be
seen as virtuous, for it is the basis of researchers making a distinctive contribution, one that
results from the unique configuration of their personal qualities joined to the data they have
collected” (p. 276).
Field Test
Two women full professors were interviewed to field test the interview questions. Both
professors worked at State University and met the study criteria except they were not in STEM
fields. In addition, both professors were able to address and critique the questions from the
perspective of women who had earned promotion from associate to full professor. The original
interview guide had 11 questions and three follow up questions. One question was found to be
unnecessary, and twice, two questions were combined. A few of the questions were rewritten in
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order to facilitate more clear and concise answers. Each interview was confidential and lasted
approximately one hour. The first field test interview was conducted with a woman full professor
in economics, and the interview took place at a mutually agreed upon location. The second field
test interview was conducted with a woman full professor in management and took place in her
office. The researcher made notes of the concerns and questions each interviewee had and made
modifications to some questions as described above.
Interviews
Each interview was arranged through email. The location of the interview was
determined by the participant. Every participant requested the interview take place in their office
on campus, one was later moved to a conference room in the department. I did not provide the
interview guide (Appendix E) to the participants in advance. However, one participant asked to
review the questions before the interview took place, I then provided the interview guide via
email. I arrived at least five minutes early to each interview. At the beginning of each interview I
asked the participant to read and sign the informed consent (Appendix B) and fill out a
demographic questionnaire (Appendix F) before the interviews started. The demographic
questionnaire asked three questions: the participant’s age, ethnicity, and number of years as a full
professor. The demographic questionnaire was used to determine exactly how long each woman
had been a full professor. Before I began asking questions pertaining to the topic, the participants
were reminded that the study involved women full professor in the STEM fields. I asked and
received verbal permission from the participants to record the interview. The research preceded
next with the participant interviews. Each of the professors was asked the same questions and on
occasion follow-up questions were asked for clarity or additional information. Creswell (2015)
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suggested recording the interviews and taking detailed notes in case the recordings fail. I
recorded each interview with a digital voice recorder, and as a backup, I took detailed notes.
Journal Entries
I kept a reflective journal to write down the thoughts she had during each of the
interviews. Keeping a journal was a way to assure trustworthiness. According to Lincoln and
Guba (1985) there is no guarantee a researcher will be balanced and fair, but a reflective journal
is one of many checks and balances. I reflected on the interviews and the documentation, which
helped to understand my perceptions of the full professors and the experiences they encountered.
Document Analysis
As an additional method to collect data, I visited several of the State University websites.
According to Creswell (2015), documents “provide valuable information in helping researchers
understand central phenomena in qualitative studies” (p. 221-222). Member checking was
applied throughout the interview process to ensure information was accurate and reliable. The
interviews were transcribed by a software program called REV, I uploaded the audio files to the
company’s website and I was provided with written transcripts. I then read over each transcript
for errors. According to Creswell (2015), member checking is a process in which I asks the
participants to validate the accuracy of the transcription. I next sent a member checking
(Appendix G) correspondence to each participant by way of email with the transcripts of the
participant’s interview attached. The participants were asked to respond with feedback or
changes by a specific date and if no feedback was received, I would assume no changes were
needed. A total of 10 women responded to the email, five women made changes to their
transcript, five women said that no changes were needed, and one offer words of encouragement.
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Data Analysis
Patton (2015) defined qualitative inductive analysis as “generating new concepts,
explanations, results, and/or theories from the specific data of a qualitative study” (p. 541).
Interview transcripts and significant documents were collected for this study. All data was then
analyzed and interpreted for the purpose of finding themes, patterns, and/or categories. Creswell
(2015) recommended six steps to analyze and interpret qualitative data. These six steps included:
“preparing and organizing the data, exploring and coding the database, describing findings and
forming these, representing and reporting findings, interpreting the meaning of the findings, and
validating the accuracy of the findings” (p. 235).
I began by organizing each interview and any documents into computer files, one for
each participant. I transcribed each interview from audio files into text files and then read each
transcript to get the general premise of the data.
Coding
Coding the data by hand means I reads each transcript line by line and marks it by hand
(Creswell, 2015). I began by reading all the transcripts and jotted down ideas in the margins to
“get a sense of the whole” (Creswell, 2015, p. 243). Next, I read each transcript numerous times,
highlighting words and phrases, and assigning meanings to each segment. I reread each
document until no new information emerged.
Themes
After coding each transcript, I grouped similar codes together and assigned each group a
theme. Themes are a group of similar codes that help form the major ideas of the research
(Creswell, 2015). The individual case themes were analyzed multiple times until no new insights
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were found. I was able to answer the major research questions and form an in-depth
understanding of the central phenomenon (Creswell, 2015).
Research Rigor
Qualitative researchers have a duty to provide accurate and credible data (Creswell,
2015). Researchers Lincoln and Guba (1985) use the terms authenticity and trustworthiness.
These researchers have come to the same conclusion: the data must be accurate and trustworthy.
It was determined the research was accurate through the methods discussed below.
Credibility
Lincoln and Guba (1985) stated that a variety of methods need to be used to ensure
credible findings and interpretations are produced, such as: prolonged engagement, persistent
observation, and triangulation. I maintained credibility throughout the study by conducting an
extensive literature review, using member checks, and performing triangulation. The literature
review familiarized myself with the current research and findings. Member checks allowed the
participants to review their transcripts in order to ensure accuracy (Creswell, 2015). Each
participant was sent an electronic copy of their transcript and asked to return it to the researcher
if there were any changes. Triangulation is the process of using multiple methods of collection,
individuals, or types of data (Creswell, 2015). The different methods of collection for this
research included, interviews, journaling, and collecting documents that were deemed useful.
The final method to establish credibility is peer debriefing. Peer debriefing entails mimicking the
research with an outside party to discover any confusion or unclear questions (Lincoln & Guba,
1985). I interviewed colleagues working in departments unrelated to the STEM fields in order to
discover if any aspects of the research were unclear or not explicit.
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Transferability
Lincoln and Guba (1985) described transferability as being able to transfer or generalize
the data to other individuals or settings. To show transferability, I provided a detailed description
of the procedures. A great deal of information was collected from each participant, including
demographic data and considerable details related to their experiences.
Dependability
Dependability permits other researchers to repeat the current study by using the same
methods and in-depth description of the process (Creswell, 2015). This process allows future
researchers to replicate the study, but not necessarily gain the same results. I maintained an audit
trail to help establish the consistency of the study (Lincoln & Guba, 1985). A portable filing
system was used to keep all significant documents, such as emails with participants, the
interview transcripts, and any collected documents. These procedures ensured that if an external
check were conducted, the records would confirm and strengthen the dependability of the
research.
Confirmability
The final stage of trustworthiness of the study is confirmability. A study’s confirmability
is the extent to which the research data and interpretations are based solely on the information
gathered and not from a researcher’s personal biases (Lincoln & Guba, 1985). With qualitative
research, I am considered an instrument but is expected to avoid premature bias and to let the
data explain the results. In order to confirm that the research in this study was objective, I gave a
detailed methodological description to show that the ideas and concepts came from the data. I
created an audit trail, acknowledged all biases and preconceived ideas, and made every attempt
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to address confirmability. The previously mentioned actions demonstrate that my interpretations,
recommendations, and conclusions came directly from the data collection and analysis.
Summary
This qualitative study utilized a collective case study to understand the experiences of
women in tenured full professor positions in STEM fields at State University. The purpose was
to examine the strategies women full professors utilized while pursuing promotion from tenured
associate professor to tenured full professor. Additionally, I assembled recommendations from
women full professor to offer to both other women faculty and institutional leaders. Through
purposeful sampling, I intentionally selected the individuals for this study. Semi-structured
interviews were used as the primary form of data collection. Additionally, I collected documents
that were essential to this research. The data was coded by the myself by hand; first identifying
key terms and then grouping them together. After thorough analysis of the data, broader themes
were developed. To determine that the findings and interpretations from the data were credible
and accurate, a recommended process was followed, including: an audit trial, member checks
and other methods.
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Chapter IV
Data Presentation and Analysis
This chapter presents an analysis of the data collected from this qualitative collective case
study. The purpose of this study was to recognize, explore, and depict strategies used by women
full professors to overcome the obstacles they faced while advancing in academic STEM fields at
one doctoral-granting research university. A secondary purpose was to provide recommendations
to women faculty seeking promotion to full professor and university leaders. The study was
conducted at one doctoral-granting, research university designated as State University. At State
University, 20 women full professors in STEM academic disciplines were identified. Of the 20
professors, 17 women full professors in the STEM fields met the selection criteria to participate
in this study. Thirteen of the 17 women professors agreed to participate in the study. The
distribution of STEM departments was spread across nine disciplines at State University
including: biological sciences; physics; animal science; poultry science; crop, soil, and
environmental sciences; geosciences; computer science; mechanical engineering; and biomedical
engineering. In-depth interviews served as the primary data source for this study with content
analysis of the transcripts. Interviews took place over a one-month period in January and
February of 2019. Interviews were conducted in person and at pre-determined locations
suggested by the participants, most of which were executed in their campus office, one being
held in a conference room. Each of the 13 individual interviews lasted anywhere from 30 to 90
minutes. All 13 participants answered three demographic questions prior to the interviews
(Appendix E).
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Description of Participant Cases
The 13 women full professors participating in this study were all assigned a number to
protect personal identities. Each participant was assigned a number between one and 13, which
was added to the prefix “professor” to create participant pseudonyms based on interview order.
For example, Professor 1 was the first participant interviewed, and so on.
Table 1 presents the participant profile demographics, which included: age, race and
number of years as a full professor. Over half of the 13 participants, 54% reported being white,
38% reported being Asian or Pacific Islander and one reported being Hispanic or Latino. The age
of the women ranged from 40 to over 70 years old, two reported being between 40 and 49, six
were between 50 and 59, three were between 60 and 69, one was over 70 and one women did not
report her age. Of the 13 women six (46%) reported being a full professor for over 10 years, two
had been a full professor between eight to 10 years, one for four to six year and four reported
being a full professor for one to three years.
Research Questions
This study addressed the following research questions:
1. What motivated women to achieve the rank of full professor in STEM academic
disciplines?
2. What strategies did women full professors describe using to overcome barriers to
advancement to full professor ranks in STEM academic disciplines?
3. What specific recommendations did women full professors offer women associate
professors who are actively pursuing promotion to full professor in STEM fields?
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4. What specific recommendations did women full professors make to institutional leaders
to help facilitate the advancement of women faculty members in STEM fields to the rank
of full professor?
Each interview included seven open-ended questions listed on the interview guide
(Appendix E), followed by clarifying probes. These interview queries were designed to relate
back to the four research questions included in the study.
Table 1
Demographic Data Profile of Study Participants
Pseudonym
Race/Ethnicity
Professor 1
Professor 2
Professor 3
Professor 4
Professor 5
Professor 6
Professor 7
Professor 8
Professor 9
Professor 10
Professor 11
Professor 12
Professor 13

White
White
White
White
White
Asian or Pacific
Islander
Hispanic or Latino
White
White
Asian or Pacific
Islander
Asian or Pacific
Islander
Asian or Pacific
Islander
Asian or Pacific
Islander

Age
70 or over
50 – 59
60 – 69
60 – 69
Not given
50 – 59

# of Years as Full
Professor
Over 10
Over 10
Over 10
Over 10
Over 10
1–3

50 – 59
40 – 49
40 – 49
50 – 59

1–3
1–3
8 – 10
1–3

60 – 69

Over 10

50 – 59

4–6

50 – 59

8 – 10

Data Analysis
The framework for this qualitative study was developed through the categorization of the
four research questions into four areas of inquiry, which included: (a) motivation of women to
become full professors; (b) strategies used to overcome barriers to promotion; (c)
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recommendations from STEM full professors to women associate professors; and (d)
recommendations from STEM full professors to institutional academic leaders.
During the interviews, I recorded observations and made notes on significant and
recurring comments. The interviews, once completed, were immediately transcribed. Analysis
then began with a careful reading of all the interview transcripts and notes made by myself, to
obtain an overall sense of the data collected. As themes emerged, I recorded them in the margins
of the transcripts.
Interview transcripts and my notes were coded and analyzed according to Creswell’s
(2015) coding process “to make sense out of text data, divide it into text or image segments,
label the segments with codes, examine codes for overlap and redundancy, and collapse these
codes into broad themes” (p. 242). Finally, themes were created to form the main findings of the
study.
Coding Results
Through data analysis, I identified multiple themes for each of the four research
questions. To clarify the information obtained during the interviews, bracketing was utilized in
the transcript data. Bracketing is a means of demonstrating the validity of the data collection and
analysis process, it requires putting aside my beliefs about the phenomenon being studied or
what is known about the subject prior to the investigation (Ahern, 1999; Streubert & Carpenter,
2007). This section presents the coding results organized by research question and accompanied
by a table displaying the themes and sub-themes.
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Research Question 1: Motivations of Women
Four major themes emerged from the participant interviews describing motivations to
become a full professor: (a) status, prestige, and recognition; (b) expectations of the profession
with a sub-theme of goal-oriented; (c) encouragement from an advocate; and (d) career
advancement (see Table 2). In regard to the first theme, women stated they wanted to become
full professor because of the status, prestige, and recognition they would receive. This served as
the primary source of motivation for many of the women. The second theme related to the
expectation of the profession. Some of the participants explained that when hired as an assistant
professor, there was an expectation they would advance to full professor. A sub-theme to
expectation of the profession was being goal-oriented. A few women described being motivated
by their goals and what they had accomplished. Receiving encouragement from an advocate was
the third theme to emerge from the data analysis. According to several participants, having a
department head, colleagues, or spouse that pushed them to apply for full professor served as an
important motivator. The fourth theme that emerged was career advancement, several women
spoke of wanting to eventually move into an academic administrative role and many of these
positions require the individual to be a full professor.
Table 2
Themes from Research Question One
Research Question 1:
What motivates women to achieve the rank of full professor in
STEM academic disciplines?
Theme:
Status, prestige, and recognition
Theme:
Expectations of the profession
Sub-Theme:
Goal-oriented
Theme:
Encouragement from an advocate
Theme:
Career advancement into academic administration
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Status, prestige, and recognition. The first theme to appear during the participant
interviews was the desire that women faculty in STEM fields had for earning the status, prestige,
and recognition that came from having the title of full professor.

Professor 1 remarked about how ego motivated her pursuit to become a full professor:
Well, I think more than anything, ego.
Professor 2 explained that prestige goes with the title professor:
Well there's more prestige.
Professor 6 acknowledged that obtaining the rank of full professor is a major professional
accomplishment:
Full professor is the highest rank in the professional field. So, it will be [an]
accomplishment for anybody to reach there. So, the accomplishment of it, [and] the
status. Yes.
Professor 7 described that status leads to recognition in STEM fields:
I think another important aspect was being recognized having the credentials. I think that
was important. I do a lot of international work and some countries have much more
emphasis on titles, and you know, status and so on. And even though, you may not, mind
yourself having the status or not, it's just that you get recognized differently and your
capabilities are up front considered differently as a full professor than when you're only
an associate.
Being your best is a motivating factor according to Professor 12:
I guess the first thing that you want to do is be your best and the best means you are
recognized as a full professor.
Expectations of the profession. The next theme to emerge during the interviews was
that earning promotion to the rank of full professor was an expectation when the participants
were hired as an assistant professor. Many women stated that earning the rank of full profession
was a natural and expected progression in their career.
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Professor 2 described that moving up the promotion ladder to full professor was a natural step:
It’s just the natural next step as you go through the academic ranks. I think pretty much
everybody who thinks they have the track record to be promoted does it at the appropriate
time. There’s more prestige, a little bit of a raise, not a big one.
According to Professor 5 if you work hard and are productive in research you should attain rank
of full professor:
I kept working. I followed the path that's expected in this field to advance. If you are
productive and are publishing a couple papers a year. I was encouraged to maintain that
level of productivity, where after five years, I applied for and got full professor.
Professor 6 added earning promotion is the next step in the profession:
You have tenure, and then you do reasonably well, and you’re promoted to full professor.
It’s like a standard of procedures.
Full professor is the highest rank in our professional field. So, it will be an
accomplishment for anybody to reach there. You have to go to the next stage, otherwise
life becomes boring. There’s always something in front of you, you can go for it [which
brings] excitement. You have to have something to get up [for] in the morning, have
something to look forward to.
Professor 8 agreed that earning promotion to full professor was just the next step:
I wanted to go the professor route. I like the teaching and the research and the feel of
academia, knowledge, learning and disseminating that knowledge, so that was the next
step.
Professor 9 didn’t want the pressure of promotion hanging over her head, it’s the next step in the
process. Professor 9 recalled:
You become associate and you get tenure, but there’s still that next step and I didn’t want
it hanging over my head. So, I think for me, I think it was, get tenure so that they can’t
tell you to go. But you’re not done, so for me it was like, I got to get the next step, so I’m
done.
Professor 13 responded by indicating when you are hired as an assistant professor that is an
expectation you will climb the ranks to full professor:
It actually wasn’t a decision for me because it is the expected trajectory. Like the natural
progression, if you just do your job and continue to work in this same line of profession,
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then eventually one will get to the full professor rank because in our process we are
evaluated every so often. It is expected that if you’re hired as an assistant professor then
eventually you will get to a full professor level.
Goal-oriented. In this sub-theme several of the professors discussed the motivation of
setting and achieving goals. These participants acknowledged they were internally driven to earn
the rank of full professor. In addition to being goal-driven, some professors described they
possessed traits such as being ambitious, or a perfectionist. Altogether, goals and traits served as
internal motivators.
Professor 2 stated that she was goal-oriented by explaining:
I’m just kind of a goal-oriented person, so it’s the next step on the ladder.
Professor 3 acknowledged that she set a goal of becoming a full professor and she set high
expectation for herself:
When I applied to Cornell for my PhD, I found my letter that you write with your
application and it described where I am today. That was my goal to be a professor and
teach and do research. Professionalism is very important to me and I have high
expectations. I have no tolerance for not having a work ethic and doing your best. So, I
think that has helped me.
Professor 5 suggested you must be self-motivated, work hard, and not accept the status quo.
Professor 5 emphasized:
I'm a bit of a perfectionist. If I'm going to be here, [I] will be working hard, and move
forward on things, and be productive. I'm not happy to just sit around twiddling my
thumbs. So, certainly, I tend to stay busy with things. And so I guess that's just a
personality characteristic, the drive to always be busy.
That drive to be self-motivated is nobody else. Nobody else out there may push you. So
you've got to be self-motivated, and not just accept the status quo. You've got to be
willing to ask questions and take advantage of doors when they open.
Professor 10 compared her research productivity to that of her peers and knew what she needed
to accomplish for promotion. Professor 10 acknowledged:
I compare myself to my peers and felt I have the publications, I have the funding, and I
have all the things … for me to go to full professor here. But I would say I’m always
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want[ing] to achieve a little bit more. And not necessarily by pressure outside, but on my
own.

Encouragement from an Advocate. Some women professors had an advocate or person
that pushed and encouraged them to put their packet together and go up for promotion to full
professor.
According to Professor 2 having the department head as an advocate was important to gaining
promotion, as she explained:
When I was an assistant professor, and had not yet gone through the first promotion, I
was talking with the department head and he kept slipping and saying, “Well when you
go up for full….” And I said, “I’m going up for associate.” And he’s like, “Yeah. But
when you go up for full.” So, it wasn’t really a question at any point that it wouldn’t.
Professor 4 had the dean as an advocate:
I was encouraged to do so by the dean at the time. He took two of us, who were associate
professors to a meeting on women in leadership. After that meeting, he said, “You two go
up,” and then shepherded our careers on since then. I was already fully formed. I was
already doing NIH study sections, which was something many people from here did not
do, a study section is where grants are reviewed.
Professor 5 also described how encouraging a department head can be in securing promotion by
stating:
I had a very supportive department head, and I was able to get stuff done. I didn’t make a
decision to go to full professor. I did what I needed to do as assistant, I applied for
tenure, I got it, I did what I needed, I kept working, and I had somebody say, “Go for
full.” And I did.
Professor 10 discussed promotion and how she sought advice from her spouse who was also a
faculty member. Professor 10 said:
One of the reasons is my husband. He taught me that I should seriously discuss with my
department head about being promoted to full professor. So that is part of the reason that
I went to have a discussion with my department head, and he looked at my CV and
agreed to support it.
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Career advancement. A few women interviewed said they might want to move into an
academic administrative role at some point in their career and earning the rank of full professor
increased their opportunities.
Professor 4 suggested that to move into academic administration at many institutions requires
being a full professor. She explained:
It’s a salary increase, and it entitles you to all sorts of other options, career wise, like
being chair or vice chair of your department. It’s much easier for full professors to take
that on. Some places make it a rule, some provost and chancellors make it a rule, other[s]
do not.
Professor 7 explained that in order to earn promotion to honorary ranks like distinguished
professor requires the candidate to be a full professor:
Maybe one day I will move on to distinguished [professor].
Research Question 2: Strategies to Overcoming Barriers
Research question 2 focused on the strategies used by the participants to overcome
advancement barriers that impeded their path to earning the rank of full professor in their STEM
academic disciplines. Coding results for the second research question resulted in two themes and
two sub-themes (see Table 3). Several participants described needing certain credentials to
become a full professor, while others stated women associate professors needed to understand
what specifically was expected for promotion. The majority of women professors agreed that
associate professors needed to secure external grant funding, conduct research and get published.
The second sub-theme several women stated not to spend excessive time on service. The second
theme that emerged was collaborations and reputation. The participants concurred in the
importance of collaborating with other researchers, while building their reputation in their STEM
field.
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Understand promotion criteria and build credentials. In order to gain promotion to
the rank of full professor, the participants noted that women associate professors must
understand what is required to get promoted, know the criteria and standards. Associate
professors must also ensure that they have developed their academic credentials in teaching,
service and research. To implement this strategy, the participants of this study recommended
seeking the advice of the department head and other colleagues.
Table 3
Themes from Research Question Two
Research Question 2:
What strategies do women full professors describe using to overcome
barriers to advance from lower academic ranks to full professor in
STEM academic disciplines?
Theme:
Understand promotion criteria and build credentials
Sub-Theme:
Funding, publications and research
Sub-Theme:
Teaching and service
Theme:
Establish research collaborations and build reputation

Professor 5 recommended seeking the advice of the department head:
You need to listen to the advice of your department head. You would need to ask people,
find mentors, in your area to talk about what it take[s] to succeed and go to that next step.
You need to listen to their advice.
Professor 7 echoed the views of Professor 5 and added seek advice from colleagues:
Talk to the chair. Talk to colleagues, [both] inside and outside the institution, look at your
credentials. See if you qualify based on academic, requirements at your institution.
Institutions are slightly different, and do you meet these, these criteria. What's on paper
sometimes it's very detailed, and it's sometimes it's a line and you really don't know.
Professor 11 emphasized that women associate professors must know what counts the most to
earn promotion. Learn the criteria for promotion Professor 11 noted:
Get to know what is needed to get promoted first. Once you know then you can work
toward that direction, there will be always some people who will be willing to help, so
find those and get the help from them.
According to Professor 12 you must have the necessary qualifications:
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If you want to be full professor, you need to have the qualifications. So, you need to be
preparing those necessary things to reach the standard.
Professor 13 agreed with Professor 12 about knowing the criteria, but also suggested setting
research productivity goals. Professor 13 commented:
I would advise to first familiarize oneself of the criteria for becoming a full professor.
Understand that. And then, assess the situation and say, okay. I am hired primarily on
research appointment; therefore, I need to have XXX $$$ of grants that would support
my research. Then I have to have XXX number of projects that are highly relevant to the
field of expertise that I'm supposed to fulfill, because we are hired to fulfill a need.
Funding, Publications and Research. A sub-theme to understanding promotion criteria
and building academic credentials was recognizing the importance of scholarship (research
publications and papers) and securing externally funded grants.
Professor 1 noted the importance of securing external funding:
Get lots of money, write lots of paper, and teaching is secondary, and service is
secondary.
Professor 2 agreed that associate professors have to generate a research track record to advance
to professor:
Number one you have to build the research track record. You have to have quality
publications that are at quality venues that people read and cite.
Professor 3 echoed both Professors 1 and 2 that funding, and research are the keys to promotion:
There's no two ways about it. You're [going to] have to have some funding. And you're
[going to] have to have research papers. And now it's getting more and more, these socalled, "High impact."
Professor 8 concurred that the greatest obstacle in securing promotion to full professor was
getting grant money and publishing. She advised:
Stay on track, publish, and get your grant dollars in.
Professor 4 acknowledged that research productivity is necessary for promotion, she indicated:
Keep doing your research.
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Professor 6 reiterated similar sentiment concerning external funding, but she also noted the
challenge of maintaining a research lab:
Actually, the most difficult thing is getting external funding, maintaining the research lab.
Professor 9 explained the importance of protecting time and focusing on what is important to
earn promotion. Professor 9 advised:
Making sure that I had enough time to work on research and to get publications out.
Figure out how to balance everything, to make sure that, I’m spending enough time
teaching, but the research is what really matters when it comes down to it.
Professor 11 commented that associate professors need to focus on developing a strong research
record:
I would strongly first suggest that [you need] to make your record strong, it’s very
important, then only you can convince others, that you have done well. As soon as you're
in academics you should make sure [you] publish regularly, get your research done.
Teaching and Service. The next sub-theme that emerged was that teaching and service
are secondary to research. Associate professors in STEM disciplines must be careful about the
amount of time they spend on teaching and service. The majority of the participants commented
that, while teaching and service are important they do not weigh heavily in attaining promotion
to full professor in STEM academic positions.
Professor 2 described how it is easy for women faculty in STEM to get overloaded with
service responsibilities:
I think the number one thing is not to overload, especially in STEM fields, with local
service. Because going up for full is all about your international reputation. Going up for
full is 99% about your research and external reputation, and the things that you do locally
are very valuable, but they don’t help you with the step particularly. [The administration]
really want to have a female on every committee, you almost feel overvalued. And it’s
like well thank you for overvaluing me, but I can’t do that and do [other committees].
So, I think there is a bit of a trend to say “oh, well it would be really good to have our
female representative on this [committee], give them lots of opportunities.” I think you
have to be careful as a female professor to not [be on too many committees].
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Professor 4 stated that women STEM faculty must learn to say “no” and to use their department
chair as buffer. Professor 4 explained:
Keep doing your research. Keep saying no to things that dilute that effort. Always put,
between a request for your duties, your chair [and yourself]. "Go ask my chair if I can do
that." It means you don't have to give an answer then. You can warn your chair, and then
you can go to your chair and say, "Well, if you want me to do this, you
have to take this away." It's a workload thing.
Professor 5 agreed that women STEM faculty get overburdened with requests to serve on
committees, she asserted:
Someone once pointed out to me, they wanted diversity on their committee, and there
were not a whole lot of females in the college, and I got put on a lot of committees.
Professor 6 believed that fairness is the key in serving on committees, she postulated:
This is a problem [of fairness], [if] everybody does their role taking [turns] to serve on a
committee. You can't complain that much. I mean, when it's your turn, you do serve, so I
always think about the fairness or not. So I don't complain that much.
Professor 10 indicated the women faculty in STEM fields should have a discussion with their
department head about their service role. Professor 10 said:
I think it could be a big distractor when you are female, because you will be on so many
different committees. Small departments tend to take a little bit more [time for]
committees. I think it, you have to negotiate or discuss with your department head how
much you [service] you want.
Establish research collaborations and build reputation. Collaborating on research
projects with other professors both inside and outside the university can lead to research papers
that contribute to building an associate professor’s curriculum vitae (CV). Collaborating with
colleagues from other universities can increase the likelihood of an associate professor becoming
nationally known in their field and can improve their chances at promotion. Many STEM
departments in research universities use external reviewers during the promotion process. Having
a national reputation helps raise an associate professor’s stature in the field so that faculty from
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other universities are aware of the professor’s research. Most women full professors in the study
agreed that it is important for women associate professors to be known in their field and work
collaboratively with colleagues from other universities. Regular participation in national and
international conferences is a key way to enhance reputation and to network with colleagues.
Professor 2 emphasized that women STEM faculty can facilitate developing a national
reputation by attending and presenting at the top conferences in the field. Professor 2 advised:
You have to have that international reputation. One of the hardest parts of going up for
full is getting letters of reference. People have to know who you are, to review your
packet. I think it's very important to travel to the top conferences the same set of
conferences, several years in a row so that people get to know you even if you don't have
a paper there this year, go to your top conference every year, to volunteer.
Professor 8 concurred with Professor 2 that women professors need to build their reputation by
attending and presenting at national meetings. She indicated:
Try to make yourself known in your field means showing you are at meetings, presenting
and getting out so people recognize who you are.
Professor 5 stated that it is imperative for women associate professors to develop collaborative
partnerships, she suggested:
You need to figure out how to play well with others. Generally, I found if you share
resources with other people, then other people are more likely to share resources with
you. So you have to find people within your group, or in other universities, you can
collaborate with. You need to attend professional meetings, develop collaborations, not
only look at what they can do for you, but what you can do for them, and come up with
true collaborations back and forth.
Professor 9 explained that women faculty must be aggressive about developing collaborations
that work:
Just not being more aggressive but maybe being more aggressive in terms of finding
collaborations that work, [and] that will be productive.
Professor 10 recommended connection with other people:
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Another thing. I think that could be good, where you can connect with other people.
Professor 13 advised that collaborating with good researchers and being active in professional
societies are important for associate professors to make significant contributions to their STEM
field. Professor 13 opined:
I would always put it at the back of my mind to continue strengthening my research, by
collaborating with good people, making sure that I become a significant contributor in my
field. Like being active in professional societies, so that people in the professional
societies begin to know me and I will get to know more people. Build my network.
Research Question 3: Specific Recommendations to Women Associate Professors
Research question 3 asked “What specific recommendations do women full professors
offer women associate professors who are actively pursuing promotion to full professor in STEM
fields?” As shown in Table 4, the analysis of the study data produced two themes. The first
theme was to understand the job expectations and second, build a national reputation in the field.
Many of the participants said it was important to understand the requirements of the position and
what it takes to get promoted to full professor.
Table 4
Themes from Research Question Three
Research Question 3:
What specific recommendations do women full professors offer
women associate professors who are actively pursuing promotion
to full professor in STEM fields?
Theme:
Know what is expected for promotion
Theme:
Develop a national reputation
Know what is expected for promotion. Women professors need to seek advice from
their department head and colleagues to fully comprehend promotion expectations to move from
associate professor to full professor.
Professor 5 recommended asking for advice from the department head and to seek mentors:
You need to listen to the advice of your department head. You … need to ask people, find
mentors, in your area, to talk to about what it does take to succeed and go to that next
step. You need to listen to their advice.
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Professor 7 stated women should speak with the chair and colleagues both inside and outside of
their current university:
Talk to the chair. Talk to colleagues inside and outside the institution. Look at your
credentials, see if you qualify based on academic requirements at your institution, each
institution is slightly different, and do you meet these criteria. What’s on paper is
sometimes very detailed, and it’s sometimes a line and really you don’t know.
Professor 11 indicated women need to publish regularly, be good teachers and locate colleagues
willing to help:
I would strongly first suggest that to make your record strong. It’s very important, then
you can convince others that you have done well. As soon as you are in academics you
should make sure you publish regularly, get your research done. Make sure you are
teaching well and get to know what is needed to get promoted first. Once you know then
you can work towards that direction and there will always be some people who will be
willing to help, so find those and get help from them.
Professor 13 urged women to compare their work to the work of current full professors in the
same department to get a better understanding of what is expected of them. Professor 13
proposed:
Look at some faculty who are already full professors, I looked at what they did, and then
I would think of myself and self-assess. See where I am relative to these people who are
already full professors. I was like, “Okay, they do this, they do that.” And then assess the
quality of work they do, the magnitude, the breadth and the depth of what they do, the
impact that they have. Then my motivation is to improve myself so that at least I would
approach that level.
Develop a national reputation. In order to become full professor in the STEM fields, it
is important to have a national reputation. Many of the professors interviewed agreed that it is
extremely important to join and participate in national and international organizations related to
your field. To become a full professor, many departments require letters of reference or
reviewers of your CV and promotion packet outside of the university.
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Professor 2 and 13 agreed that associate professors need to develop a reputation outside of their
current university. Professor 2 stated:
You have to build the research track record. You have to have quality publications that
are at quality venues that people read and cite. You have to have that international
reputation. One of the hardest parts of going up for full is getting letters of reference.
People have to know who you are to review your packet. I think it’s very important to
travel to the top conferences, the same set of conferences, several years in a row so that
people get to know you. Even if you don’t have a paper there this year to go to your top
conference every year and to volunteer. People knew who I was because of getting
involved in the organization. G[e]t on the program committees of the major conferences
because you have to network a little bit.
Professor 13 explained that building a reputation with faculty peers outside the current university
is important for promotion to full professor:
Collaborations with a lot of people, even people outside of your circle. People outside
your circle need to be aware of what you do. They need to see what I’m doing and be
familiar with what I’m doing; how I’m able to contribute to the well-being of students,
the department, work with colleagues; then be involved outside the department, college,
and the University. If more people are aware of what I am doing, then when time comes,
if they are involved in the P&T committee, and participate in reviewing my packet, then
they would actually be able to. They would understand what these activities are …
and the relevance.… I think it is important that a larger group understands the
relevance of what one does.
Professors 5 and 9 also acknowledged that collaborations outside of the current university is
imperative for associate professors wanting to earn promotion to full professor. Professor 5
encouraged women to find collaborations where both parties benefit:
You have to find people within your group, or in other universities, you can collaborate
with. You need to attend professional meetings, develop collaborations, not only look at
what they can do for you, but what you can do for them, and come up with true
collaborations back and forth.
Professor 9 recommended collaborating with faculty that are successful is a big part of
developing a national reputation. She suggested:
It is a big deal that you have that national/international reputation. Making sure you are
involved in a national organization, making sure that you are active out there. Find
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those people that you can work with who are successful and who will be part of a
collaboration where you will also be successful, that’s a huge benefit.
Research Question 4: Recommendations for Institutional Leaders to Help Facilitate
Women’s Advancement to Full Professor
Coding results for the fourth research questions resulted in five themes. The five major
themes that materialized during data analysis included: (a) develop flexible and transparent
promotion criteria and standards, (b) provide programs and workshops for mid-career women,
(c) encourage advocates and mentors, (d) facilitate faculty collaborations, and (e) promote worklife balance (see Table 5). Several of the participants stated there needs to be greater
transparency built into the full professor promotion process that adds a degree of flexibility and
recognizes the difference in the home and work responsibilities of women professors. Another
recommendation for academic institutional leaders was to develop programs and workshops for
mid-career faculty that focuses helping women and men with career advancement to full
professor. Most of the participants mentioned the need to establish advocacy and mentorship
programs. Finally, a majority of the participants recommended that their university should be
more mindful of the unique work-life balance issues that women faculty face. Findings from
these themes are presented as follows:
Table 5
Themes from Research Question Four
Research Question 4:
What specific recommendations do women full professors make
to institutional leaders to help facilitate the advancement of
women faculty members in STEM fields to the rank of full
professor?
Theme:
Theme:
Theme:
Theme:
Theme:

Develop flexible promotion criteria and standards
Provide programs and workshops
Encourage advocates and mentors
Facilitate faculty collaborations
Accommodate work-life balance
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Develop flexible promotion criteria and standards. Participants felt that contributions
made by faculty members in STEM academic departments are somewhat unique in a research
university, due in part to the importance of securing external grant funding to support research.
Because of differences in faculty job responsibilities across a research university, some of the
participants recommended that university administration needs to acknowledge each individual
and the contributions they make to the institution and their profession. As a result, flexible
promotion criteria and standards are needed.
Professor 3 stressed that not all job descriptions are identical, and administration needs to focus
attention on each individual faculty member. Professor 3 recommended:
[The administration] really have to work with the individual. You can’t put all these
positions in the same bag. You have to really look at what the job description is and the
percentages [of teaching, research and service]. Really look at what that person has
accomplished, pay attention to the individual’s career and some of the challenges we
have to deal [with].
Professor 4 asserted that the traditional promotion process is outdated and suggested this kept
some from being promoted to full professor:
To be broad in their understanding of what it is to be outstanding, what it is to have an
international reputation, what it is to be funded. More and more we hear that patents
count, and practical projects that translate to the real world count, but you don’t publish
those in the most starred journals and I see those not being counted, and I think the
whole scene is changing, and I think that it’s being appreciated more in business, but,
in academics, if central administration isn’t sensitive to that, they’re alienating good
people by not putting them forward and supporting them.
Professor 5 implied that teaching loads were not always distributed fairly which robs time from
other important duties:
Administrators can control teaching loads, making sure that faculty are treated fairly on
their teaching loads, based on their appointments.
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Professor 9 explained that everyone has different strengths and weaknesses and different
appointments, consequently feedback is needed to let people know if they are on the right track
for promotion:
People need feedback in terms of, hey you’re doing great, you’re on the right track, you
should go up. Or you need to do this, this and this to be promoted. Those departments
that aren’t giving feedback, there needs to be something in place. I’m not a proponent of
set numbers, because I think everyone’s appointment is different and I think everyone’s
strengths are different and I would hate for us to not recognize that you have a strength
here, and you contribute to the overall department, so we don’t want a whole bunch of
people that are exactly the same. I think some flexibility which makes it vague is
important in promoting people because a grad class of five is not the same as an
introductory lecture of 300, those are very different, so feedback needs to be present and
the recognition of how people are contributing.
I've gotten some reviews that I feel like, I've been reviewed by somebody who's
comparing me to themselves and how they're appointment is, and how they approach
things, because the comments are such that I'm just like, “Mm, but that's not my job and
my emphasis” and what I do. So, it would be a really valid comment for THIS person or
these people.
Professor 11 recommended that the process needs to be more transparent and needs to be
communicated well in advance of promotion:
Make the process more transparent and, let people know well in advance that these are
the expectations, so make them aware.
Provide programs and workshops. The participants reported that there are many
programs designed to help assistant professors advance in their careers, however more programs
need to be available specifically for associate professors. The participants noted that women
faculty in mid-career experience challenges such as jump-starting research after a break and
managing the pressures associated with building a career and family. They recommended that
programs and workshops focus on unique problems experienced by mid-career faculty. Several
women provided examples of, restarting research efforts after a break and managing the
increased pressures of career and family be offered.
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Many of the professors interviewed agreed that programs are needed that focus on the
unique challenges that women associate professors face. The participants offered a variety of
ideas.
Professor 3 suggested that institutional leaders develop programs on getting tenure and how to
publish:
So they have all these workshops that you can participate in. How to publish [not] just
[how to] get tenure. But they have workshops for mid-career people, male and female and
the mid-career, it's, a challenge. It is a challenge. And if you have family and you have to
look after them; you may retire as associate professor because it's just not doable ... time
wise.
Professor 4 noted that women occasionally slow their research productivity or stop altogether for
various reasons and restarting can be difficult. Professor 4 commented:
Well, there's the studies that say women in the UK just stopped writing grants, and that
meant they were stuck. Once you fall out in these very competitive fields, if there's
anything that takes you down ... And it's so competitive, reviewers are looking for
anything to say no. And once that happens, getting back on is very difficult. There are
some programs, at the national level for beginning your career again, after you've fallen
off, but they're very few. And it's a really common thing. It's going to happen more to
women than to men, because we tend to say yes much more.
If you look at what women publish compared to what men publish, [women] have more
figures. They have more data in their papers, and they often have more authors on their
papers, and they are often authoring with their husbands, and that makes credit difficult.
And, you know, "Oh, it's all him." No, it's all her, and it doesn't show. More and more,
we write a little paragraph at what you contributed, but it's very easy to ignore those.
Professor 7 proposed professional development programs and leadership training:
I think what I really would like to see is a focus or some workshops for mid-career. Your
program is growing, you may have more students, more funding, more obligations, but
you’re not really trained for that. I think it would be good to focus on those who don’t
struggle. Provide some framework, some leadership training, because the more you get
into an international type of arena, and you don’t know what kind of opportunities you
should seek out.
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Professor 9 advocated for programs focused on diversity and inclusion:
I know that they've got mentoring groups to try to facilitate getting a lot of these people
promoted. If that somehow can bring to light, okay why have you been at the
associate level for so long and what is it that we need to overcome? Um, I think that's at
least a good start.
I know we have a new, I think she's Vice Chancellor for diversity and inclusion, I believe
that they're starting [programs] because they're working with the women's commission,
and [going to] bring in a speaker to talk about micro-inclusion non-inclusion, you know,
inequity, sort of micro-aggression, sorts of problems and, training people in that.
Because, I 100% guarantee you that probably no male in my department thinks that
there's anything going on or any problem, with, any sort of gender problem. I mean, they
just wouldn't be aware of it.
Professor 13 recommended that any program that supports women throughout their career and
that provided guidance on overcoming obstacles would be valuable. Professor 13 indicated:
To reduce the obstacles of women progressing or persisting or flourishing in the STEM
fields. One of these would be to make sure that there are provisions or programs in place
that are able to alleviate the difficulty that women would have to go through at various
points in their career.
Encourage advocates and mentors. Women that did not have an advocate felt they
would have benefited from having had a faculty colleague to help represent their interests during
the promotion process. The participants in the study explained the importance of having both
mentors and an advocate to help guide faculty through the process of advancement. Mentors and
advocates can provide invaluable advice regarding an associate professor’s progression in
scholarly activities and help develop the candidate’s promotion packet. Having these resources
can be invaluable. In addition, several participants commented on feeling isolated in their own
departments, noting how difficult it was being the only women. These same women discussed
how they would have benefited from having a mentor to discuss things such as research ideas,
promotion and seek career advice and an advocate at promotion time.
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Professor 2, 3 and 5 agreed an advocate is needed during the promotion process, this
person will review their packet and represent the candidate during the promotion process.
Professor 2 described that in her department the candidate chooses an advocate:
When you go to full [professor] you do pick what we called an advocate. Someone who
helped you put the packet together and present it to the faculty at that meeting, because
you’re not at that meeting.
Professor 3 agreed her department had an advocate to represent the candidate, but that women
associate professors also need mentors:
Mentoring I think is something that would help.
There has to be an advocate representing them for when they come up [for promotion].
Departments understand what the contribution is from that person to the department. We
have a representative from the tenure and promotion committee that represents the
[departments] nominations.
Professor 5 had a supportive department head a colleague and advocate that encouraged her to
apply for full professor:
I had a very supportive department head, and I was able to get stuff done. I didn't make a
decision to go to full professor. I did what I needed to do as assistant, I applied for tenure,
I got it, I did what I needed, I kept working, and in the five years. I had somebody say,
"Go for full." And I did. I didn't make a decision I kept working. I followed the path that's
expected in this field to advance through.
Professor 4 suggested that mentors are needed as well as an advocate, however women need to
be able to self-nominate for promotion:
We all need mentors all the time, and we all need to begin mentoring people all the time,
but an advocate was someone in power who said, "Ah, go ahead," because, at this
institution, unlike other institutions, you don't have any clock anymore. P and T for
assistant to associate is on a clock. While associate to full is not on a clock.
And you have to self-nominate. Some people have chairs that are that kind of person, that
say, "You're ready," or you go see your chair and they go, "You're not ready, You've got
all this money but you need to publish more," or something like that.
Professor 8 would have welcomed an advocate, she had to self-nominate and admitted she could
have applied to promotion sooner than she did:
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I probably lacked, from my administration, that, "Hey, you probably should be going up."
I felt like it was my decision to go up when I wanted to go up. “you have all your ducks
in a row-and so it's time now?" And, frankly, that's part of my problem. I should've said,
"Well, I'm ready to go up," but you don't want to get rejected, like you weren't ready to
go up. I know I delayed mine a few years because I was in the midst of child [rearing],
but I think looking back, I had a pretty strong packet. I probably could've gone up three
years before and I feel like I waited a long time between my associate to full anyway. But
because … I was in the midst of raising [kids], my kids are still young, but they were real
young then, so I had a lot of work-life balance craziness. I think, probably feedback from
administration and, if your boss doesn't recognize it, does your, boss’s boss recognize it.
Professors 11 and 13 both suggested that institutional leaders help facilitate mentoring
arrangements for women particularly in male dominated fields. Professor 11 noted the
importance of mentoring by recommending:
Help with providing mentoring is very important. So, provide mentoring time-to-time.
Professor 13 agreed on need for mentoring in male dominated fields:
A strong mentorship is needed I think, because in, my experience and also looking at
other women in the field, this is necessary, especially because it is a male-dominated
environment. You stick out like a sore thumb. A lot of us could be professionally
awkward.
Facilitate research collaborations. Being the only women in an academic department
can lead to feelings of isolation and exclusion. Several participants explained that many times
women are not invited to participate in informal discussions with their male colleagues. These
participants recommended that STEM academic administrators need to find ways to ensure that
women faculty members are included same as the men faculty in the department, particularly
when it comes to informal discussions about research and collaborative partnerships.
Professor 9, 10 and 13 reported feeling isolated in their departments and believed that the
men were excluding them in discussions concerning research or in collaborative research
projects.
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Professor 9 described the micro-inequities that women associate professors sometimes
experience in a male dominated STEM department. Professor 9 stated:
It’s a lot harder for women to get into really good research collaborations. I see that a lot
of men don’t have a problem taking a break and meeting and having social time and a lot
happens in those informal meetings. I’m in a great department, but the men talk to men,
and they may start off talking and then they start in on their research or what else is
happening in the discipline and those micro-inequities they really add up. And I think
they really hurt women.
We are up to five women and that’s the highest it’s been in this department. So training,
making people aware would go a long way. There is no way to bring people together,
I’ve never had administration come to me and say, “Hey, we’ve got this going on, we
want you involved.” Or, “We’ve got a stakeholder with this problem.” I know they talk to
different men around the college. Trying to get people together and brainstorm group
activity could be really beneficial. Because that could help bring people that aren’t in
collaborations already to the table.
Professor 10 suggested education and creating an environment where everyone feels welcome:
Female faculty members tend to feel isolated; you are not one of them. I think you
constantly deal with a culture that is male dominated environment and it’s not easy.
Maybe they don’t even realize they’re doing it. So, I think education maybe trying to
teach them or try to give them ideas how to deal with your colleagues. I think if you can
create an environment that females can feel welcome, feel accepted, and feel part of the
big group. They drink at a bar and they don’t even invite you
Professor 13 wanted support and to be included on research projects:
Men, of course, would tend to congregate with men and then who would we congregate
with if there are no other women? That’s actually one thing that could discourage or keep
women from being in a certain field if she doesn’t feel included. The men are
brainstorming, and she’s not included, and all that. And I would say that we need as
much support as we can get. Sometimes we need someone to help us through. Include us
in their project for example and help us along to get grants and so on. A very important
part of succeeding in the science field is getting research grants and we hope that more
men colleagues are open to including women in their teams and share leadership
opportunities.
Work-life balance. At the mid-career stage many women no longer have small children
at home, however, they may be dealing with teens, their aging parents or other family issues. On
the other hand, some women elect to start their families later in their professional careers and
must balance work with child rearing responsibilities. The participants in this study suggested
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that universities and STEM departments need to recognize that women faculty members often
have more time-consuming responsibilities at home than their male colleagues.
Many of the professors agreed that women with young children need the flexibility to
care for their kids while handling their assigned job duties. Several of the participants
specifically noted that the university should assist with childcare. Finally, other women faculty
recommended that the university be more flexible in allowing time for family leave.
Professor 1 suggested giving pregnant mothers flexible assignments and letting the mother bring
their child to the office:
I am not sure if they’re doing this now or not but if you have a child, stopping the tenure
clock, giving them a little extra time. Giving the new mother and maybe even partly the
pregnant mother assignments that are more flexible, so that she can do it. Be more
amenable when the mother had to bring the child to the office and then have somebody
with them while you run the class.
Accommodation for a couple, because … there are so many of them. Sometimes they're
in the same area, sometimes they're not.
Professor 3 encouraged the university to provide daycare and maternity leave:
There needs to be some understanding of [family life]. I think there are conversations like
that going on. I remember seeing some emails on daycare. And, what the university
should provide. Also, maternity leave was in there.
Professor 11 agreed with Professor 3 that there needs to be childcare facilities available:
There are many things women have to deal with, family responsibilities and other, things
so make it more comfortable for childcare facilities to be available and, medicine or,
health care issues, those things will be available. And women face different issues than
the men so make sure that those things are available.
Professor 4 stated that securing leave can be difficult so department heads and other academic
administrators need to be flexible:
There's a very formal process for [family leave], and not all people meet it, and that's a
problem. Because of the way the laws are written, it's not as easy as it might be, so you
need [to] work with your chair and the dean's office about maybe changing workloads
that aren't just formal as going for a maternity leave, which we really don't have.
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FMLA (Family Medical Leave Act) for the age group you are talking about, they also
have lots of issues with parents and taking care of them.

Professor 13 agreed that administration needs to be flexible and allow both maternity and family
leave:
A good structure is needed where women can or are able to take off for maternity leave
or family leave without being subconsciously penalized for doing so. If they have to
work on adjustable hours, then that should be possible. The expectation is you have to be
at work from eight to five. Allow for flexibility in work hours, within reason. This can be
rearranged and then the expected outputs would still be the same, expectations for the
position would still be the same as for everyone. It doesn’t mean that because we are
women, the expectations from us would be less.
Professor 5 concurred in the need for flexibility for mothers; however, she also recommended
that research universities should provide a policy for spousal hires:
Balancing work and family is phenomenally difficult. I waited way late to have kids for
a variety of reasons. We actually lived apart for five years. But if [there was] a policy for
spousal hires, official spousal hires, would be phenomenal. There wasn’t any university
daycare center. So anything that could help with the work-life balance, I’m sure would
help other female faculty members. I already had tenure before having a kid and that
ramps up exponentially your workload. I had my second kid, he came right before I went
to full [professor]. I managed it with kids, and we got great daycare and it all worked out,
but help with that work-life balance stuff. I have always had supervisors, department
heads who were not watching the door to see if I’m here at 8:00 in the morning. And I,
especially when the kids were little, I did a lot of work from home. I do a lot of work
even now in the evenings, and I leave at three to take them to piano lessons and I have
maintained a very flexible work schedule. I have been given that liberty to do that by
supportive department heads.
Professor 9 recommended that family leave policies need to be reexamined to encourage worklife balance:
While I've been here, it was a big deal to get any kind of family leave. I don't know that
like, even staff, do they have it yet? I think that could help, quite a bit. I think just kind
[of] looking at some of those sorts of policies. I know I keep hearing [about] work life
balance. I hate it when I go to the doctor's office and they ask me what my hobbies are,
because I'm like, “My hobbies? Do people have free time?” Why do you ask me those
questions? I guess I have a little bit more now, because my boys are all out of the house,
but I still don't have a lot.
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Professor 7 and 10 discussed the difficultly of being a women faculty member when it
comes to balancing workload and family. Professor 7 pointed out that it is the rare faculty
member that enjoys a perfect work-life balance with the demanding expectations that
accompanies working in a STEM academic discipline in a research university and taking care of
a family. She noted:
Universities should be realistic, I think they give the wrong signal to both our young men
and our young women, that they can have it all. Faculty positions are so competitive. And
I just do not think it’s true that you can have it all. There is the very rare individual
which really can juggle successful private life, family and the very successful research
life, or productive career. I travel a lot for my research. That would be very difficult with
children, or with pets for that matter.
Professor 10 suggested women associate professors in STEM might be forced into deciding
rather to have a career or have a family. Professor 10 acknowledged:
I think you have to give up a lot in order to, progress, promote yourself in, this academic
career, you have to delay sometimes, or even not even have a family. Or you have a
supportive spouse. I think that is very important.
Summary
This qualitative study was designed to collect and analyze data related to four research
questions which included: (a) motivation of women; (b) strategies to overcome barriers; (c)
recommendations for women associate professors; and (e) recommendations to institutional
academic leaders. Several themes emerged from the data analysis of women full professors in
STEM fields at State University.
Four themes were developed related to the first research question concerning what
motivates women associate professors to achieve the rank of full professor in STEM academic
departments. First, many women wanted the status, prestige, and recognition that comes with the
title full-professor. A second theme related to motivation was that earning promotion to full
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professor is just an expectation of being a faculty member in a research university. Third, some
women reported they were motivated to go for promotion through the encouragement of their
department head, other mentors, or spouse. Finally, a couple participants described wanting to
advance into academic administration in the future and becoming a full professor is a
prerequisite.
The second research question examined how women full professors overcame barriers to
advance from associate professor. Two themes and two subthemes emerged from the data. The
first theme was the importance of understanding promotion criteria and standards and building
academic credentials. Two sub-themes emerged under this particular theme. One was that
associate professors in STEM build their CVs by securing external funding and producing
research. The other sub-theme related to not letting teaching and service erode an associate
professor’s research time. The second theme developed for this research question was connected
to the importance of establishing collaborative partnerships.
The third research question focused on the recommended strategies the participants had
for women associate professors on how to successfully earn the rank of full professor in a STEM
department. The two themes arose from an analysis of the data. These included: learn what is
expected to become a full professor and build a national reputation in your field.
The final research question focused on what advice women full professors in STEM offer
to their institution to help associate professors advance to full professor. Five themes emerged
from the data. These themes included: (a) develop flexible promotion criteria and standards, (b)
provide programs and workshops for mid-career faculty, (c) encourage the use of mentors and
advocates, (d) facilitate faculty collaborations, and (e) better accommodate work-life balance.
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Chapter V
Conclusions and Recommendations
The purpose of this study was to identify, analyze, and describe the strategies women full
professors in STEM academic departments used to surmount the challenges they faced while
advancing from associate professor to the rank of full professor. In addition, the study produced
various recommendations that can be used by women faculty and institutional leaders to help
encourage more women to navigate the path to promotion to full professor. Four research
questions guided this research study. Answers were sought for the following queries: (a) what
motivates women to achieve the rank of full professor, (b) what strategies were used by women
full professors to overcome promotion barriers, (c) what recommendations do women full
professors offer associate professors, and (d) what recommendations do women full professors
make to institutional leaders to help facilitate the advancement of women faculty members in
STEM fields?

Women occupy fewer full professor and leadership positions in academics than men
(NSF, n.d.). However, women in leadership roles can improve the working conditions for all
women and men in their institutions (Sandberg, 2013). With greater numbers of women entering
STEM degree programs, it is crucial to increase the number of women in higher ranks of
academia (NCES, 2018) to be mentors and provide support to students and younger colleagues.
This chapter includes a discussion of the study findings, conclusions, limitations,
recommendations for future research, and recommendations for improved practice.
Overview of the Study
This study used a qualitative collective case design to gather data and to assist in forming
an understanding of the women participants’ experiences in earning promotion from associate
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professor to full professor in STEM academic departments. The participants were selected using
purposeful sampling. The location used in this research was a public doctoral-granting research
university in the mid-south (referred to as State University). Interviews with 13 participants in
STEM academic departments at State University comprised the majority of data collected in the
study. The participants represented 11 different academic STEM departments. Other data sources
included a demographic questionnaire and document analysis. To qualify for inclusion in the
study, women professors had to meet several criteria. First, participants must have held an
appointment as a full professor in a STEM department at State University. Second, prior to
becoming a full professor, the participants must have been a tenured, associate professor.
Prior to conducting interviews, the participants provided demographic information
including: (a) race/ethnicity, (b) age, and (c) years in their current position. This information was
reported in the previous chapter in an aggregated table. Participant face-to-face semi-structured
interviews made up much of the data collected in this study. After the data was collected, I
conducted a content analysis of the data looking for emerging themes, as described by Creswell
(2015).
After concluding each interview, I transcribed interview data from audio files into text
files and then read each transcript to get the general premise of the data. Following Creswell’s
(2015) process for coding data, highlighted words and phrases were grouped into text segments
and then into similar codes until various themes emerged. To ensure that the data collected in
this study was accurate and credible a variety of methods were employed. I conducted an
extensive literature review and used member checks, peer debriefing, and data triangulation.
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Research Question 1: What motivates women to achieve the rank of full professor in STEM
academic disciplines?
Four themes emerged from the study’s first research question, which asked, “What
motivates women to achieve the rank of full professor in STEM academic disciplines?” Those
themes included: (a) status, prestige, and recognition; (b) expectation of the profession; (c)
encouragement from mentors and advocates; and (d) advancement into academic administration.
Several of the participants stated that becoming a full professor was the highest academic rank in
their field and with promotion comes status and prestige. Some participants noted that getting
promoted to full professor is what is expected of assistant professors when they enter the
professoriate, so that served as sufficient motivation. Still other women professors explained that
part of their motivation to earn promotion was because of the encouragement they received from
colleagues, administrators, and spouses. Lastly, two women suggested they wanted to become
full professors since they had interest in advancing into academic administration at some point in
their careers.
Research Question 2: What strategies do women full professors describe using to overcome
barriers to advancement from lower academic ranks to full professor in STEM academic
disciplines?
Research question 2 focused on learning the strategies used by the participants to remove
barriers that impeded their path to earning the rank of full professor in their STEM academic
disciplines. Two themes surfaced from an analysis of the data. The first strategy reported by the
women professors is that associate professors must have a clear understanding of the promotion
criteria and develop the necessary credentials. From this theme, two sub-themes were identified.
The first sub-theme explains that associate professors need to produce sufficient published
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research and get external funding. The second sub-theme is that women associate professors
must protect their research time and not become overly consumed by heavy teaching loads and
institutional service demands.
The second key strategy that emerged involves establishing research collaborations both
inside and outside of the associate professor’s university. A related aspect of this strategy is that
women associate professors need to become nationally known. This means that STEM faculty
need to attend and present papers at international and national conferences in their field of study.
Research Question 3: What specific recommendations do women full professors offer
women associate professors who are actively pursuing promotion to full professor in
STEM?
Research question 3 asked the participants to make recommendations to women associate
professors regarding promotion. Not surprising, the themes that emerged during data analysis
were similar to those in research question 2 concerning strategies. Two themes were advanced
from the data analysis process. First, it was recommended that associate professors know what
they must accomplish to get promoted. As the participants indicated, one of the best ways to
achieve this involves seeking advice from your department head and other full professor
colleagues. Secondly, it was recommended that associate professors must develop a national
reputation and build their curriculum vitae. Because of the peer review nature of promotion,
associate professors need to be known by other full professors in their academic discipline. The
best way to build a national reputation is publishing and presenting high-caliber research papers
at major discipline-focused conferences and building collaborative research networks.
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Research Question 4: What specific recommendations do women full professors make to
institutional leaders to help facilitate the advancement of women faculty members in
STEM fields to the rank of full professor?
Five themes emerged from the data related to research question 4, which focused on
eliciting recommendations from the study participants to institutional academic leaders. The
recommendations relate to how academic leaders can help women associate professors
successfully become full professors in STEM fields. The five themes were as follows: (a) build
in more flexibility into the promotion and tenure process, (b) provide specially designed
workshops for mid-career women, (c) provide mentor and advocate programs, (d) facilitate
faculty collaborations, and (e) promote better work-life balance.
Discussion of the Findings
This present study offers empirical research to help understand strategies women full
professors in STEM academic departments used to overcome obstacles they faced while earning
promotion to full professor. Additional research findings focused on advice offered by the
women participants to women associate professors and institutional academic leaders. The
following section presents a discussion of the study findings, comparison of the literature and
conclusions drawn from the data gathered during participant interviews related to the four
research questions.
Research Question 1
This question focused attention on what motivated the participants in this study to
persevere and work hard to become a full professor. In addressing this research question, the
findings revealed that women associate professors may be driven by at least five different
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motives to seek promotion. The motivation drivers include: (a) seeking status, prestige, and
recognition; (b) fulfilling expectations of the profession; (c) setting and achieving goals; (d)
receiving encouragement from another person; and (d) advancing into academic administration.
Some of the motivators listed above may very well overlap.
As one of the participants aptly stated, full professor is the highest rank in the field and
earning this rank is a major career accomplishment. Many of the participants acknowledged that
their motivation was earning the status, prestige, and recognition that follow with the rank of full
professor. However, little literature exists concerning what serves as motivation for a STEM
associate professor wanting to become a full professor. McDaniel (2019) found similarly to the
present study, that being a full professor not only means you have a wealth of experience but also
status and institutional power that can be put to positive use. In addition, the status affords a
person the authority to advocate strongly for their values and leads to added confidence. With
positional status comes the power to change the departmental climate for other women faculty
members and women students. Milgram (2011), as noted in the literature review in Chapter II,
contends that women bring a unique perspective that shapes and influences STEM fields and that
the absence of women from STEM education and careers is a missed opportunity and affects
everyone not just women.
Some women in this study explained their motivational drive was partly due to their ego,
nevertheless, earning promotion was considered to be a great professional accomplishment. Buch
et al. (2011) found that men are more likely motivated to seek advancement, and they see the
obstacles to advancement as challenges, while women view them as barriers.
For some women in the study, earning promotion was not the main reason for completing
their assigned responsibilities; they were fulfilling their job duties as they were hired to do.
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Several participants explained they were not consciously motivated by the title of full professor
or its benefits; it is just the next step after receiving tenure and promotion to associate professor.
As explained by several women professors in the study, beginning assistant professors are hired
to be good researchers and teachers and are told they are expected someday to become a full
professor. In other words, advancing from entry-level assistant professor to full professor is a
natural step or progression. It is an expectation of the profession. Some of the participants in this
study explained that when hired they knew if they worked hard, they would eventually become a
full professor. Conducting research, publishing, securing external grants, and teaching are all part
of the job description of a typical associate professor in a STEM academic discipline. Some
participants also reported that they felt internal and external pressures to become a full professor.
The external pressure was from their chair and university hierarchy, since they were expected to
be productive and achieve promotion to become a full professor. Hart (2016) states that
administrators and senior colleagues should encourage faculty to work towards the goal of full
professor, not pressure them.
A few women in the study acknowledged that if they had not earned promotion to full
professor, they would consider themselves a failure. Clance and O’Toole (1987) explain that
both men and women can suffer from the imposter phenomenon, in which they have a fear of
failure, and many will go to great lengths to avoid mistakes or failures. Unfortunately, in a few
situations, this can lead women to not apply for promotion to full professor. A few of the women
participants spoke of feeling like an imposter at times earlier in their career and that these feeling
had to be overcome by working harder than their men colleagues. Misra et al. (2011) agrees with
these findings in stating that women must work harder than men to prove themselves as
competent faculty members.
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A third source of motivation found in this study is the practice of setting goals in terms of
publications, paper presentations, and grants. As one participant put it, there is always something
in front of you to achieve. Many of the women who found that setting and achieving goals was
motivation, they also explained that they were ambitious and self-motivated. These same
professors indicated they had a good work ethic, time management skills, perseverance, and
attention to detail. It was explained that these skills and qualities related to being goal oriented.
These strategies that helped facilitate their promotion to full professor. With the abovementioned pressures to receive funding and publish their research, they attributed these personal
characteristics to the successful completion of the promotion process.
Some participants described themselves as self-motivated and desired the recognition and
status that comes along with the title. Powell (2000) explained women’s ‘person-centered’
factors relating to personality traits have been identified as a career barrier for women. Zeldin
and Pajares (2000) further explain that women in men-dominated fields, such as STEM, need to
have greater self-efficacy beliefs than in other fields. Self-efficacy beliefs enable individuals to
overcome hardships and be persistent under adverse conditions. Many of the women in this
current study attributed their success, in part, to luck. According to Langford and Clance (1993)
some women have the inability to internalize their accomplishments, which means many see
their achievements as a result of luck, working harder or manipulation. Approximately a third of
the participants credited their promotion to full professor as partly due to luck.
Encouragement from an advocate (department head, colleague, or spouse) sometimes
provides the motivational drive needed for promotion. Kaminski and Geisler (2012) found that
women do not apply for tenure as often as men. Many of the study participants stated they
applied for promotion because an advocate encouraged them to apply. In fact, several of the
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participants stated they were not thinking of applying until an advocate encouraged them to do
so. An advocate can be another faculty member, an academic administrator, or even a spouse.
Almost half of the participants were encouraged to apply for full professor by an advocate that
knew their research, teaching, and service accomplishments. The participants mentioned how
much time and energy the promotion process took and without the support from an advocate and
family, they might not have been able to successfully maneuver through the process. Advocates
let women associate professors know it’s time to go for promotion, they help candidates put
together the promotion packet, share what they knew about the system, culture and the unwritten
rules, and represent the candidates in promotion committee meetings.
Liebow (2017) stated that women are often too shy and cautious to be their own
advocate. Women need to be more aggressive, learn to negotiate better, and to be strong selfadvocates. McIlwee and Robinson (1992) found that self-promotion is easier for men than
women. Some of the women espoused the same sentiments. Although, a couple of participants in
the present study self-nominated and served as their own principal advocate. The fact remains;
without the advocates some women may never apply to become a full professor.
Finally, some women are motivated to become an academic administrator at some point
in their career. Typically, appointment to an academic administrative position requires holding
the rank of full professor. Only a couple women participants mentioned advancing into academic
administration positions. It seemed this was not a path contemplated by many women who strove
to promotion to full professor. According to NSF (2017) women in STEM fields hold 35% of all
dean, chair, president, provost, and chancellor position at all universities and four-year colleges.
Gilmer et al. (2014) stated that leadership can take many forms and achieving the rank of full
professor provides opportunities not afforded to lower ranks of academia. Fewer women than
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expected mentioned pursuing moving into administrative roles at State University. However, no
participant specifically mentioned not wanting to advance into a leadership role.
Research Question 2
The second research question asked, “What strategies do women full professors describe
using to overcome barriers to advancement from lower academic ranks to full professor in STEM
academic disciplines?” The findings included six recommendations, including: (a) understand
promotion criteria and standards, (b) build academic credentials, (c) focus on securing external
funding and disseminating research, (d) protect research time from the encroachment of teaching
and service, (e) establish research collaborations, and (f) build a reputation.
Previous research demonstrates that women faculty regularly face challenges in
academia; however, much of the research is centered on assistant professors, not associate
professors working toward promotion. According to the existing research, the principal obstacle
women encounter is gender bias from men colleagues and department heads (Ceci et al., 2014;
De Welde & Laursen, 2011; Williams, 2015). In addition to gender bias, women in other
research studies report they face other barriers such as: personal barriers, lack of mentorships,
and structural barriers like the lack of promotion and tenure guidelines and/or unequitable
evaluation policies and procedures. (Ceci et al., 2014; Laursen & Rocque, 2009; Stout et al.,
2007). To successfully earn promotion, associate professors must navigate around the myriad of
obstacles by employing various strategies.
An important strategy almost every participant in the current study expressed was the
sentiment that associate professors must have a clear understanding of the criteria and standards
for promotion to the rank of full professor. All women associate professors in STEM fields know
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the importance of research, grants, and publications, however, according to Britton (2010) and
Laursen and Rocque (2009), women still find criteria and standards for promotion to be unclear,
vague, and inconsistent. One participant in this present study noted that a key strategy that every
woman associate professor should use is to familiarize themselves with the criteria and standards
so they know what must be done to get promoted. Several of the participants indicated that if
women faculty are not clear on criteria, standards, and what they need to do for promotion, they
need talk to colleagues and seek advice from their department head. By having a clear
knowledge of promotion criteria and standards, associate professors in STEM can continue to
build their academic credentials by using some of the following strategies.
A strategy used by all the participants in this study was to focus primarily on scholarly
efforts such as conducting research, securing external grants, and publication and presentation of
completed research. The importance of this strategy was emphasized by almost all the
participants and can be noted in comments such as the following: “get lots of money, write lots
of papers” and “build a research record.” Perna (2001) found similar results, adding that the
number of refereed publications is positively related to holding the rank of full professor.
The participants describe a corollary strategy related to focusing on research, which is not
to let teaching and service responsibilities encroach on research time. While being a good teacher
and doing a fair share of institutional service are important, they do not matter much at
promotion time. One of the participants advised that going up for full promotion is 99% about
research and external reputation so not to get bogged down in departmental and institutional
service work. Perna (2001) agreed that women should spend lower proportions of their time on
teaching and service and more time on research. Terosky et al. (2014) agreed that research
productivity and publications are more important than service when applying to the rank of full
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professor. In addition, service takes up a lot of time and this inhibits the amount of time spent on
research. Fox and Colatrella (2006) also found that research performance is more important than
both service and leadership when applying to full professor.
Establishing research collaborations was recognized by the majority of participants as an
important strategy to advance to full professor. Several participants note that collaborating with
other colleagues can strengthen and increase research productivity. Some of the women
mentioned it was important to build a reputation both inside the college and externally with
national or international organizations. Collaborating with other colleagues has numerous
benefits. Winkler (2000) suggests that women must actively seek out women in other
departments at their universities, seek out professional collaborations and especially
collaborations with other women. One study participant nicely summed up this strategy by
saying that women associate professors must find collaborations that work.
Another strategy related to building research partnerships and other collaborations is to
build a reputation. This is accomplished in part, by working with women in other research
institutions. According to the study participants, reputation is built by the following: (a) having a
strong research record, (b) attending the top conferences on a regular basis, (c) getting involved
in professional organizations and networks, and (d) collaborating with a lot of faculty, even those
outside your regular circle. Mitchneck et al. (2016) found it is critical to have a helpful, fair and
inclusive department where faculty speak daily with colleagues about research prospects and
interests. However, women may have to go outside their institution to find supportive colleagues.
Having a good reputation can help in the promotion process, since outside full professors will be
asked to review the associate professors’ promotion packet and offer review letters. However,
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Williams (2015) found some women in men-dominated departments felt their commitment and
competence was questioned, which resulted in fewer collaborations.
Research Question 3
The third research question posed the following inquiry: “What specific
recommendations do women full professors offer women associate professors who are actively
pursuing promotion to full professor in STEM?” The participants offer two recommendations to
associate professors: know what is expected for promotion and build a national reputation. Not
surprisingly, the recommendations proffered from women full professors are related to the
strategies discussed in research question 2.
The first recommendation is to know what is expected for promotion. One participant in
the study suggests that women associate professors who are serious about earning promotion
must continually reassess where they are in relation to the criteria and standards. This means that
associate professors need to have a clear understanding of the criteria and standards. The
findings from this current study agreed with Fox and Xiao (2013), who found that some associate
professors believe the criteria and standards used for promotion are not clearly enumerated.
Laursen and Rocque (2009) conclude that faculty have concerns about how research, teaching,
and service were weighted when evaluating performance and how the standards apply to
different individuals, particularly men and women. As a result, several participants in the study
recommend that women associate professors seek advice from their peers (inside and outside the
university) and talk to their department head. Associate professors are also advised to be aware
of the credentials other associate professors had amassed when they were promoted.
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A woman participant in the study urged associate professors to make sure they are aware
of newer trends such as publishing research in prestigious journals in the field and focusing on
“high impact” areas of research. More and more promotion committees in research universities
examine the quality of the journal or conference and how often the candidate’s work is cited.
Another participant cautions associate professors to develop a strong record in the areas of
research and securing grant dollars. This advice corresponds to the literature, where it is noted,
particularly in STEM fields that research and publishing are weighted heavier than teaching and
service (Sanfey, 2010; Terosky et al., 2014). Perna (2001) determined that women who spend
less than 10% of their time on service have a higher probability of being promoted to full
professor. Without a doubt, producing quality research, getting funding, and publishing are the
touchstones found in most promotion criteria. However, there may well be some variability in
the standards (quantity and quality) among STEM departments and universities.
The second recommendation offered by full professors to associate professors is to build
a national reputation. As noted, one of the strategies used to build a national reputation is to
attend and present at the top national and international conferences in the field. One participant
recommends that women associate professors attend the same set of conferences for several
years and network with the colleagues in attendance. Another recommendation offered by a
participant in the study is to build a competitive research track record and then help people see
the relevance in your work. Fox and Colatrella, (2006) found that developing a national or
international reputation is important to earning promotion.
Research Question 4
Research question 4 asked the study participants: “What specific recommendations do
women full professors make to institutional academic leaders to help facilitate the advancement
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of women faculty members in STEM fields to the rank of full professor?” Five recommendations
were articulated: (a) develop flexible promotion criteria and standards, (b) provide mid-career
programs and workshops, (c) encourage mentors and advocates, (d) facilitate faculty
collaborations, and (e) accommodate work-life balance.
According to Mitchneck et al. (2016), promotion and tenure policies have not changed
much in 20 years; however, the professoriate has dramatically changed as a result of many
factors. The first recommendation offered to academic administrators is to revise promotion
criteria and standards to add greater flexibility that reflect faculty members’ contributions. The
participants in this study offered numerous suggestions including: (a) do not treat all faculty
positions as if they are the same. They are not; (b) recognize that faculty members make different
contributions to their institution and the profession; and (c) pay more attention to individual
faculty members’ careers and the challenges they have faced. According to Fox and Colatrella
(2006), having clear, written, and transparent guidelines for promotion is essential. This
suggestion alone would greatly benefit many women STEM faculty. Other researchers agree that
institutional and department promotion policies, criteria, and standards should be revised to
allow for greater flexibility (Britton, 2010; Gardner & Blackstone, 2013; Laursen & Rocque,
2009). According to Laursen and Rocque (2009), many women faculty want a holistic, long-term
view of faculty careers integrated into the promotion process.
Women faculty disproportionately contribute more time and effort to teaching and
service than men colleagues, although these are not weighted as heavily during the promotion
process (Ruder et al., 2018). Women professors tend to perform more committee and service
work, so these activities should be more fairly credited to faculty advancement (Gardner &
Blackstone, 2013; June, 2009). If in fact women faculty are expected to contribute more of their
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workload time to these duties than men, these should be more heavily weighted at promotion
time. A study by Terosky et al. (2014) concludes that women know what is expected of them to
become a full professor, however, their values and priorities often do not match with the
institution, which may prevent them from being promoted.
Participants in this study recommend that academic administrators provide programs and
workshops for mid-career, associate professors. Full professors recognize that the professional
development needs of assistant and associate professors can be different. According to
Blackstone (2013), universities need to institute a series of workshops or professional
development opportunities to help women faculty advance in their careers. According to Laursen
et al. (2015), universities also need to implement faculty professional development programs that
address the skills, knowledge, and competencies faculty need. The participants offered several
suggestions for programs. Among these recommendations to academic leaders are some specific
for associate professors and include how to get unstuck when faculty find they are making little
or no progress with their research and how to reengage in research after a break for childbirth, or
caring for sick or elderly parents. Others spoke of providing more guidance on promotion and
relating to leadership training. Workshops might also be used to try to reset the culture and
climate of STEM departments to help make them be more welcoming and inclusive to women.
Many women in the study echoed the sentiment found in the literature that mentors and
advocates often play an important role in the success of associate professors advancing to full
professor. According to Johnsrud and Wunsch (1991) and Kirchmeyer (2005), the presence of a
mentor can decrease the years spent as both an assistant and associate professor. According to
Kirchmeyer (2005), the role of mentors in the promotion process has been found to benefit career
advancement, as well as the performance of faculty members. Early mentoring leads to earning
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tenure and promotion to associate professor more quickly, which in turn leads to achieving the
rank of full professor earlier in the faculty member’s career. According to Chesler and Chesler
(2002), interpersonally and institutionally generated gender roles and dynamics make developing
and sustaining mentoring relationships difficult for women in men-dominated fields. In order to
receive mentoring, a few participants in this study turned to their husbands who were also faculty
members.
Clark and Corcoran (1986) suggest that mentoring should be a more deliberate process in
which advisors and colleagues relate to both women and men based on their abilities, not their
gender. Mentoring encouraged by the department or college can provide constructive feedback
and research collaborations. Research studies on mentorships (Chesler & Chesler, 2002; Gardner
& Blackstone, 2013; Johnsrud & Wunsch, 1991; Kirchmeyer, 2005) affirm that mentoring
relationships help in the advancement of women associate professors and improve personal and
professional growth. According to Laursen et al. (2015) some institutions have developed
mentoring and networking activities that help associate professors build supportive relationships
with senior colleagues or peers.
The participants in this study expressed that it can be difficult to establish good research
collaborations. Part of the difficulty lies in the fact that there are fewer women in STEM fields,
particularly at the professor level. According to some of the study participants, many STEM
departments are dominated by men, which may lead women faculty to feel isolated. Much of the
feeling of isolation and exclusion are implicit biases that reflect stereotypes people may not
realize they have (Williams, 2015). Also, many men are inclined to work with other men in the
department, leading to women being left out of informal discussions involving research and
collaborative partnerships. According to De Welde and Laursen (2011), some women feel
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excluded from the ‘old boys’ club and as a result they do not receive the same informal
mentoring as men, which makes collaborations difficult. According to Van Miegro et al. (2019),
women are still being excluded from critical information networks, and the lack of senior role
models contributes to women being overlooked for promotion. Men tend to hear about
information pertaining to publications, grants awarded, and other achievements through informal
networks. Women, on the other hand, are not as likely to be a part of informal networks
(Winkler, 2000). Many of the participants in this study suggest that universities need to be more
proactive in facilitating research collaborations, research opportunities, and the informal
exchange of information. Mitchneck et al. (2016) suggest that institutional culture and practices
need to change and that the focus should begin at the department level in order to have helpful,
fair, and inclusive departments where faculty speak daily with colleagues about research
prospects and interests. According to Winkler (2000), women must actively seek out women in
other departments at their or other universities to build professional collaborations and especially
collaborations with other women.
A final recommendation for academic leaders is to develop a better work-life balance for
women faculty. According to several of the participants in the study, balancing work and family
is incredibly difficult. In fact, women have concerns about work-life balance 60% more often
than men (Laursen & Rocque, 2009). According to Ward and Wolf-Wendel (2004) women are
often conflicted with their dual roles as mother and professor. Mothers feel stress and guilt
because of the short supply of time in any given day and the never-ending expectations of work
and family. The balance between family and career is delicate: a child at home sick, an ailing
parent, and work commitments can cause stress and nonproductivity. Short-term responsibilities
that arise, such as caring for a sick partner, a dying parent, or the adoption/birth of a child, should
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not hinder a faculty member’s academic career (Misra et al., 2011). The participants in the study
generally agree with the research and offer their own suggestions such as: (a) give pregnant
women and new mothers flexible work assignments; (b) be amenable when mothers have to
bring children to the office; (c) make accommodations for couples, like spousal hires; and (d)
allow for flexibility in work hours. Academic leaders need to make more effort in recognizing
that women face different issues than men.
Laursen et al. (2015) studied 19 research universities that have been involved in the
ADVANCE IT program funded by the NFS to help women faculty be successful in STEM fields.
The following strategies have been used by universities wanting to provide a better work-life
balance for women faculty in STEM departments:
1. Provide flexible work arrangements so job duties can be adjusted to accommodate
personal demands.
2. Make practical family-friendly accommodations such as, childcare facilities and
lactation spaces.
3. Support dual-career couples so that institutions can attract and retain talented
faculty members.
4. Improve departmental climate by addressing collegiality, communication, and
transparency of decision-making in the department.
5. Enhance visibility for women and women’s issues.
These strategies might not be quick fixes and may not be appropriate for every institution, but
something needs to be done to improve the opportunities for women STEM associate professors.
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Conclusions
This study was intended to provide research to assist associate professors in earning
promotion to full professor in STEM academic departments in research universities. Based on
the research findings and the literature reviewed, four conclusions are offered.
1. Women associate professors in STEM need to better advocate for themselves. This is
true regarding negotiating annual workload, declining more committee assignments, selfpromoting scholarly accomplishments, or interacting with men colleagues.
2. Women associate professors often feel isolated, especially in STEM departments
where there may be only one or two women. Developing research collaborations with other
women through connections made at professional conferences may prove critical in earning
promotion. Collaborating on research in a department where there is only one woman can prove
to be difficult. In such an environment, women associate professors need to develop research
networks outside their own institution.
3. Universities and their STEM departments need to focus on changing the underlying
men-oriented culture and work climate that exist in many STEM departments. Helping women
succeed in their quest to become full professors should be a high priority. A good starting point
to make this happen is by implementing recommendations developed by other institutions
through NSF’s ADVANCE Institutional Transformation program. This program is aimed, in
large part, to help colleges and universities create environments that are inclusive of all STEM
faculty and that support women in their professional advancement to the rank of full professor.
4. Women bring a wealth of knowledge and a unique perspective to the STEM fields.
Women account for countless invention and research discoveries. Research universities and their
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men professors need to embrace the fact that the absence of women from STEM academic
departments is a missed opportunity and affects everyone not just women (Milgram, 2011).
5. Women might not appreciate the vague and unclear or occasionally non-existent
guidelines to tenure and promotion. The requirements to earn grant money, publish research in
quality journals and build a reputation are undeniably evident. The promotion and tenure
committee should provide a yearly review to ensure women and men faculty are fulfilling the
requirements. This will provide professors with feedback from the tenure and promotion
committee directly, which is different from a yearly review by a department head.
Limitations
As is the case with all research, this qualitative study has limitations. The key limitation
noted in Chapter I involves the design of the study delimiting it to only one research institution
and 13 participants. Since this research inquiry was a qualitative single case study at one
university resulting in limited data for comparison, I provided an extensive and detailed account,
which allows for the reader to determine transferability. However, the findings of this study still
may be limited in transferability to women STEM faculty at other research universities. A
second limitation to this study is that there was a wide variation in the number of years since the
participants had become full professors, ranging from 1-3 years to over 10 years. This time
disparity may have affected some of the women’s recollection of experiences as associate
professors. Finally, State University did not have a comprehensive list of women full professors
in STEM departments, as defined by the study. As such, I had to develop her own list of women
professors that met the initial criterion of being a women professor in a STEM discipline. It is
possible that some women STEM professors at State University were not identified and not
considered in the sampling procedures used in the study.
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Recommendations for Future Research
Research related to the experiences of women STEM associate professors in securing
promotion to full professor is generally limited. This present study examined how women faculty
members in STEM departments prevailed over the challenges they faced to earn promotion to
full professor. Recommendations were also offered to other associate professors and academic
administrators. This section provides recommendations for further research on women faculty in
STEM.
1. This study might be replicated using additional research universities and a larger
sample of full professors in different STEM departments. A focus could be placed on women
professors that were associate professors and earned promotion to full profession in the previous
3 years.
2. A study could be designed to gain the perspectives of men professors in STEM fields,
particularly as it relates to their women colleagues. This might help shed light on men full
professors’ perceptions of department climate and the challenges faced by women faculty. This
study might also explore if subtle and/or unconscious gender biases exist in men-dominated
STEM departments.
3. An additional inquiry could focus attention on how women associate professors in
STEM departments develop mentor and advocate relationships. Most of the women in this study
acknowledged the importance of having mentors throughout their career and an advocate at
promotion time. Understanding how these relationships are initiated and sustained may provide
useful information to both associate professors and academic leaders.
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4. A study involving STEM academic department heads might reveal a perspective on
how academic administrators can better assist women STEM associate professors’ advancement
to full professor. Several women participants described the importance they ascribe to having the
advice, encouragement, and support of their department head. Developing a list of best practices
for department heads and faculty advocates could lead to more women making it to full
professor.
5. As STEM departments work to increase the number of women, a study could research
the different needs of full professors and associate professors. Associate professor will face
different issues when advancing to full professor than women full professor wanting to advance
into leadership roles. Developing support at each level of rank is vital to increasing the number
of STEM women professors.
6. Finally, a study focusing on ways to make STEM departments more inclusive and
inviting to women faculty is needed. Many of the women in this study felt isolated and excluded
in their own departments. Discovering ways to include women in informal discussions of
research and other activities may help to alleviate these negative feelings.
Recommendations for Improved Practice
The findings and conclusion drawn from this study provide insights for making
recommendations to STEM faculty members and institutional academic leaders on how to
improve practice. These suggested recommendations may help women STEM faculty to be more
successful in their efforts to progress to full professor.
1. The first recommendation is to improve both the culture and climate that exist for
women STEM faculty members in men-dominated departments. It is possible that men faculty
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do not recognize that they are often the source of micro-aggressions that are unintentionally
directed toward women STEM faculty. Universities need to develop comprehensive programs
that can be institutionalized to help normalize relations for all faculty in academic departments
and that ensure equity and equality.
2. Another recommendation for institutional academic leaders is to better understand the
unique work-life dynamics that exist for mid-career women faculty and to develop more flexible
policies that consider life transitions such as having children or caring for loved ones in times of
need. Some participants spoke of implementing spousal hiring policies that are tailored to dualcareer households. One participant lived in a different state than her husband for five years due
to the lack of jobs at each other’s universities. Faculty, regardless of gender, need tools and
resources to empower themselves.
3. Establishing formal mentoring structures can help women from feeling isolated in
STEM departments with mostly men faculty. Additionally, academic leaders should look at
implementing programs to aid women faculty in developing networks of internal and external
collaborators. The participants in this study explained the importance of having other women and
men inside and outside of the department and university to collaborate with on research
initiatives.
4. Develop transparent promotion criteria and standards so all faculty know what is
expected to earn promotion to full professor. Associate professors should know after they earn
tenure and promotion to associate professor what it takes to become a full professor. Institutional
leaders should further recognize that what is needed for promotion varies among academic
departments and to look carefully at the individual contributions made by each full professorial
candidate.
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5. Department heads should be encouraged to provide regular informal mentoring for all
women associate professors in their departments. These meetings could target helping women
associate professors assess where they are in building their credentials and what they still need to
do to earn promotion to full professor. Feedback and conversation should occur about workload
issues and on the integral aspects of the faculty member’s efforts in research, grants, teaching,
and service. These advising sessions should be held separate and apart from the formal
evaluative appraisal process.
6. Mid-career faculty have different support needs. Developing programs to address these
issues is important to the success of many women. Some program themes include: how to
balance research, teaching, and service, or how to meet tenure and promotion expectations.
These types of programs would tackle the challenges most often faced by the professors
interviewed. Additional program topics could include time management, writing, public
speaking, managing people, managing money, promoting and presenting yourself. Professors
should be consulted to determine what they need to learn or else the programs might not be wellattended.
Summary
Producing academic and business leaders in STEM is an important initiative for
American higher education. According to the U.S. Department of Education (n.d.), “In an everchanging, increasingly complex world, it’s more important than ever that our nation’s [students]
are prepared to bring knowledge and skills to solve problems, make sense of information, and
know how to gather and evaluate evidence to make decisions. These are the kinds of skills that
students develop in science, technology, engineering and math” (para. 1). In order to produce the
STEM leaders this country needs, more women must be encouraged to enter these fields of study
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as students, to earn doctoral degrees, and to become STEM faculty and leaders in colleges and
universities. Nowhere is this truer than in research universities where the majority of full
professors are men. According to the NSF (n.d.), “The number of women obtaining science,
technology, engineering, and mathematics (STEM) doctorate degrees has increased steadily in
recent decades. However, women continue to be underrepresented in STEM academic positions,
especially at senior ranks and in leadership positions” (p. 4).
Many of the participants in this study recommend a culture shift in STEM academic
departments to place a greater emphasis on hiring more women faculty and helping them
advance to full professors, where they can serve as role models and mentors for other women.
STEM departments need to become more welcoming, supportive, and inclusive for women
faculty. This study reaffirms other research that indicates that women associate professors face
unique challenges in their effort to earn promotion to full professor in STEM academic fields.
More attention is needed at the institutional level “…to increase the representation and
advancement of women in academic science and engineering careers, thereby contributing to the
development of a more diverse science and engineering workforce” (NSF, n.d., para 1).
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Appendix A
Information Email

From: Sarah Jensen
Sent:
To:
Subject: Dissertation Research
Dear: [Dr. ]
My name is Sarah Jensen, and I am a doctoral candidate in the Higher Education Leadership
program at the University of Arkansas. My dissertation is a qualitative multiple case study
focused on women Full Professors in the STEM fields. The primary purpose of my study is to
identify and examine the challenges women faced during their journey from associate professor
to full professor. I would also like to understand how women full professors in STEM disciplines
at the University of Arkansas were successful in achieving promotion in rank. Before
proceeding, I need to ensure I have an adequate pool of participants who would be eligible for
my study. I have identified you as a full professor, however, I need additional information to
narrow my potential pool of participants. Please confirm for me the following information (yes
or no questions):
Did you earn promotion to the rank of full professor at the University of Arkansas?
Was your promotion to full professor earned within the last 10 years?
Did you follow the typical path to promotion in rank (associate professor to full
professor)?
Thank you so much in advance for your cooperation. I greatly appreciate your help and look
forward to speaking with you.

Sincerely,

Sarah D. Jensen
Higher Education Doctoral Student
University of Arkansas
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Appendix B
Overcoming Barriers to Advancement in the STEM Fields: The Experiences of Women
Full Professors
Consent to Participate in a Research Study
Principal Researcher: Sarah D. Jensen
Faculty Advisor: Dr. John W. Murry, Jr.
INVITATION TO PARTICIPATE
You are invited to participate in a research study about the advancement of women professors in
STEM. You are being asked to participate in this study because you have gone through the
advancement process to become a full professor.
WHAT YOU SHOULD KNOW ABOUT THE RESEARCH STUDY
Who is the Principal Researcher?
Sarah Jensen
sjensen@uark.edu
Who is the Faculty Advisor?
Dr. John W. Murry, Jr.
479-575-3082 (office)
jmurry@uark.edu
What is the purpose of this research study?
The purpose of this study is to better understand the barriers women full professors faced while
in their pursuit for promotion to full professor, and how they overcame these barriers to earn this
rank.
Who will participate in this study?
The anticipated number of participants for this qualitative case study is 9 participants, however it
could be less, depending upon the response rate. The study will focus on current women full
professors in the STEM fields at the University of Arkansas.
What am I being asked to do?
Your participation will require the following:
Discuss your experience moving from an associate professor to a full professor and what impact
those experiences had on you. Also, after the experience, what would you have done differently.
There is be a one-hour interview based on semi-structured questions, which will be audiotaped.
In addition, there will be a short demographic survey, which will last no more than 5 minutes.
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What are the possible risks or discomforts?
There are no risks or discomforts anticipated for any participant
What are the possible benefits of this study?
It is anticipated that the study will expand the body of knowledge on the topic of increasing the
number of women full professors in the STEM fields.
How long will the study last?
The study will take place over a period of two or three months, but each participants involvement
will be limited to a one-hour interview. There will also be an opportunity for each participant to
perform “member-checking,” which will require a review of the interview transcript to ensure its
accuracy.
Will I receive compensation for my time and inconvenience if I choose to participate in this
study?
No, there is no monetary compensation for participation in this study. The participants can
request the study results at its conclusion.
Will I have to pay for anything?
No, there is no cost associated with your participation.
What are the options if I do not want to be in the study?
If you do not want to be in this study, you may refuse to participate. Also, you may refuse to
participate at any time during the study. Your job will not be affected in any way if you refuse to
participate.
How will my confidentiality be protected?
All information will be kept confidential to the extent allowed by applicable State and Federal
law.
All information will be recorded anonymously, and the researcher will have sole physical control
and access to the data, which will be securely stored. No data will be made available to anyone
unless you specifically give written permission to do so. The researcher will select pseudonyms
to identify each participant in written and oral reports with no references liking your identity to
the study.
Will I know the results of the study?
At the conclusion of the study you will have the right to request feedback about the results. You
may contact the faculty advisor, Dr. John W. Murry, (479) 575-3082 or jmurry@uark.edu or
Principal Researcher, Sarah Jensen (479) 966-7075 or sjensen@uark.edu. You will receive a
copy of this form for your files.
What do I do if I have questions about the research study?
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You have the right to contact the Principal Researcher or Faculty Advisor as listed below for any
concerns that you may have.
Sarah Jensen sjensen@uark.edu
Dr. John W. Murry, (479) 575-3082 or jmurry@uark.edu
You may also contact the University of Arkansas Research Compliance office listed below if you
have questions about your rights as a participant, or to discuss any concerns about, or problems
with the research.

Ro Windwalker, CIP
Institutional Review Board Coordinator
Research Compliance
University of Arkansas
210 Administration
Fayetteville, AR 72701-1201
479-575-2208
irb@uark.edu

I have read the above statement and have been able to ask questions and express concerns, which
have been satisfactorily responded to by the investigator. I understand the purpose of the study as
well as the potential benefits and risks that are involved. I understand that participation is
voluntary. I understand that significant new findings developed during this research will be
shared with the participant. I understand that no rights have been waived by signing the consent
form. I have been given a copy of the consent form.

_____________________________________________________________________________
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Appendix C
IRB Approval
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Appendix D
Request for Participation
[Full Professor]
University of Arkansas
[Address]
[City, State Zip]

Dear: [Dr. ]
I am a doctoral candidate in the Higher Education Leadership program at the University of
Arkansas. In addition, I am an Adjunct Faculty member in The Sam M. Walton College of
Business. As you are aware, women professors in STEM fields face barriers while advancing in
rank. Some of the barriers are discrimination, work/family balance, lack of mentors and
additional service to the University. My dissertation, entitle “Overcoming Barriers to
Advancement in the STEM Fields: The Experiences of Women Full Professors,” focuses on
documenting the barriers women face and how they were able to overcome said barriers.
Using specific criteria, you were identified for inclusion in this study along with a few others. I
realize you have an extraordinarily busy schedule; however, I hope you will consider
participating in order to further research in the field. My study will include a short demographic
survey and an interview that will last approximately one hour.
Should you have any questions or need further clarification regarding my study, you may contact
me at 479-966-7075 or sjensen@uark.edu. Otherwise, I look forward to hearing from you and
appreciate your sincere consideration.
Sincerely,

Sarah D. Jensen
Higher Education Doctoral Student
University of Arkansas
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Appendix E
Interview Guide

Participant Name: ____________________________________________
Date of Interview: _________________________

1. What led to your decision to become a full professor?
2. What were some of your motivations that led you to apply to the rank of full professor?
3. What do you believe are some specific strengths and/or attributes that helped you
achieved promotion to full professor in a stem field?
4. What challenges did you face when applying to the rank a full professor?
5. What advice would you give to an associate professor in STEM at a research university
wanting full professor status?
6. What recommendations would you offer university administrators to improve the full
professor promotion process to help facilitate women in STEM fields?
7. How can we in higher education increase the number of women full professors in STEM
at research universities?
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Appendix F
Demographic Questionnaire
Full Professor Profile

Name ____________________________________________

1. Race/Ethnicity:
Please specify your race:
____ White
____ Hispanic or Latino
____ Black or African American
____ Native American
____ Asian or Pacific Islander
____ Other please specify ___________________

2. Age
_____39 and under
_____40 to 49
_____50 to 59
_____60 to 69
_____70 and over

3. Years in Current Position
____ 1-3 years
____4 – 6 years
____ 8- 10 years
____ over 11 years
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Appendix G
Member Checking Correspondence

Dear [Participants name],

Thank you so much for sitting down with me and discussing your experiences for my qualitative
dissertation study. Your insights will be invaluable to me.
I have attached a transcription of our interview, from which I will pull key quotes and ideas for
my research. I want to ensure the accuracy of the information as it is presented to me that day, so
please review and let me know if you have any changes. I want to reiterate that any of the key
identifiers (name, places, etc.) will be kept confidential by either redaction or through use of
pseudonyms.
I would like to receive any feedback by DATE. If I do not receive a response from you by that
time, I will assume you have no changes. Thank you, again, for your support of my research
study, and I look forward to sharing with you the final product.

Thank you again for your help.

Sincerely,

Sarah Jensen
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